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FOREWORD 


The  National  transportation  Safety  Board  as  established  by  Public 
Law  93-633,  Tftle  III,  "Independent  Safety  Board  Act  of  1974,“  has 
among  its  duties  the  requirement  to  **.  .  .  issue  periodic  reports  to 
the  Congress,  federal,  state,  and  local  agencies  concerned  with 
transportation  safety,  and  other  Interested  persons  recommending  and 
advocating  meaningful  responses  to  reduce  the  likelihood  of  recurrence 
of  transportation  accidents  and  proposing  corrective  steps." 

The  Act  specifies  that  whenever  the  Board  submits  a  recommendation 
regarding  transportation  safety  to  the  FAA,  or  other  agencies  of  the 
Department  *of  Transportation,  that  the  agency  shall  respond  to  each  such 
recommendation  formally  .and  in  writing  not  later  than  90  days  after 
receipt  thereof.  The  Act  also  requires  that  the  response  to  the  Board 
shall  indicate  the  agency's  intention  to  initiate  adoption  of  the 
recommendation  in  full  or  in  part,  or  to  refuse  to  adopt  such 
recommendation,  in  which  case  the  response  shall  set  forth  in  detsll  the 
reasons  for  the  refusal. 

A  notice  of  each  recommendation  and  the  receipt  of  a  response  from  the 
agency  is  published  in  the  Federal  Register.  There  is  no  requirement  to 
publish  either  the  recommendation  or  the  response  in  its  entirety. 

The  Federal  Aviation  Administration  places  a  high  priority  on  the 
evaluation  of  the  Board's  investigation  and  its  recommendations.  In 
recognition  of  the  importance  of  these  recommendations  and  the  responses, 
the  FAA,  beginning  with  the  first  quarter  of  calendar  year  1980, 
publishes  quarterly  reports  of  NTSB  recommendations  and  all  FAA 
responses  to  Board  recommendations  that  were  delivered  to  the  Board 
during  the  applicable  quarter.  In  addition,  the  report  Includes  NTSB 
requests  and  FAA  responses  concerning  reconsiderations,  status  reports, 
and  followup  actions. 

The  NTSB  system  of  priority  classification  for  action  provides  for 
documented  NTSB  followup  action  for  each  safety  recommendation  in 
accordance  with  one  of  the  following  classifications: 

1.  Class  I  -  Urgent  Action:  Urgent  commencement  and  completion  of 
action  is  mandatory  to  avoid  Imminent  loss  of  life  or  injury  and/or 
extensive  property  loss. 

2.  Class  II  -  Priority  Action:  Priority  commencement  of  action  is 
necessary  to  avoid  probable  loss  of  life  or  injury  and/or  property  loss. 

3.  Class  111  -  Longer-Term  Action:  Routine  action  is  necessary  so  that 
possible  future  injury  and  loss  of  life  and  property  may  be  avoided. 


*  ^ 

The  purpose  of  this  publication  is  to  provide  a  systematic  quarterly 
update  and  summation  of  NTSB  Safety  Recommendations  and  FAA  actions  and 
reponses.  Thts  document  is  Intended  to  keep  the  public  abreast  of  NTSB 
and  FAA  efforts  in  the  area  of  aviation  safety  for  the  applicable 
quarter  covered  by  the  report. 
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SUMMARY 


Statistics  for  CY  1981  included: 

169  new  recommendations  issued  to  FAA. 

137  recomnendations  officially  "Closed"  during  this  period. 

The  following  exchanges  of  NTSB/FAA  correspondence  concerning  NTSB  Safety 
Recommendations  occurred  during  the  first  quarter,  January  through 
March  31,  1982. 

o  FAA  initial  responses  to  NTSB  recommendations:  7  letters 
involving  25  recommendations. 

o  FAA  letters  to  NTSB  discussing  reconsideration  of  earlier 
responses,  current  status,  or  followup  actions:  6  letters 
involving  18  recommendations. 

o  FAA  "final  report"  letters  to  NTSB:  9  letters  involving 
21  recommendations. 

Officially  "Closed"  by  the  NTSB  during  this  quarter:  9  recomnendations. 

There  was  one  FAA  response  to  six  Class  I--Urgent  Action  recommendations 
during  this  quarter. 

Accident  Recommendation  Tssue  Response 

Date  Number  Date  Date 

1/13/82  A-82-6 ,  7,  8,  9,  1/28/82  2/22/82 

10  and  15 

FAA  Action 

A  telegraphic  message  was  transmitted  to  all  air  carrier  operators  and 
manufacturers.  We  conducted  a  telephone  conference  to  advise  regional 
flight  standards  personnel  to  contact  all  air  carriers,  to  review  the 
Board's  safety  recommendations  and  each  operators'  respective  cold  weather 
operational  procedures,  training  programs,  and  contents  of  their  operations 
manuals,  as  requested  by  the  Board.  A  survey  report  indicated  that  all 
air  carriers  have  been  contacted  and  made  aware  of  the  safety  recommendations 
and  hazards  associated  with  icing.  An  Air  Carrier  Operations  Bulletin  will 
be  issued  to  the  aircrews  emphasizing  the  use  of  engine  anti-ice.  An  R&D 
effort  is  underway.  A  GENOT  was  issued. 
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The  FAA  response  to  Class  I  -  Urgent  Action  recommendations  is  reflected  in 
the  following  summary: 

A-82-6  through  10  and  A-82-15 


On  January  13,  1982,  Air  Florida  Flight  90,  a  Boeing  737-222(N62AF)  crashed 
in  moderate  to  heavy  snowfall  and  low  visibility  at  1601  e.d.t.  shortly 
after  departing  runway  36,  at  Washington  National  Airport,  Washington,  D.C. 
The  aircraft  failed  to  achieve  a  sufficient  rate  of  climb,  struck  the  14th 
Street  Bridge  about  4,500  feet  from  the  departure  end  of  the  runway,  and 
crashed  into  the  Potomac  River.  Four  persons  in  automobiles  on  the  bridge 
were  killed  when  the  vehicles  were  struck  by  the  descending  aircraft. 
Seventy-four  of  the  79  persons  aboard  the  aircraft  were  killed  either  on 
impact  or  by  drowning. 

A  weather  observation  taken  within  15  minutes  after  the  accident  indicated 
that  the  visibility  was  3/8  mile  in  snow,  the  temperature  and  dewpoint  were 
both  24  degrees,  and  the  wind  was  02C°  at  13  knots.  The  investigation  data 
to  date  shows  that  about  45  minutes  had  elapsed  between  the  final  deicing 
of  the  aircraft's  aerodynamic  surfaces  with  an  ethylene  glycol/water  solu¬ 
tion  and  the  takeoff.  During  the  45-minute  period,  an  additional  0.7  to 
1.0  inch  of  snow  had  accumulated.  Therefore,  the  continuing  investigation 
is  focusing  on,  among  other  factors,  those  which  could  have  affected  the 
aircraft's  takeoff  and  climb  performance.  These  will  include  the  effect  of 
a  runway  contaminated  by  snow  or  slush  on  takeoff  acceleration,  the  extent 
to  which  aerodynamic  lift  is  degraded  by  contaminated  airfoils,  and  the 
possible  effects  of  engine  nacelle  and  pressure  probe  icing. 

Accordingly,  the  NTSB  directed  the  following  Urgent  Action  Recommendation 
to  the  FAA: 

A-82-6.  Immediately  notify  all  air  carrier  operators  of  the  potential 

hazard  associated  with  engine  inlet  pressure  probe  icing,  and  re¬ 
quire  that,  they  provide  flightcrews  with  information  on  how  to 
recogn’ze  this  hazard  and  require  that  flightcrews  cross-check  all 
engine  instruments  during  the  application  of  takeoff  power. 

A-82-7 .  Immediately  review  the  predeparture  deicing  procedures  used  by  all 
air  carrier  operators  engaged  in  cold  weather  operations  and  the 
information  provided  to  flightcrews  to  emphasize  the  inability  of 
deicing  fluid  to  protect  against  reicing  resulting  from  precipita¬ 
tion  following  deicing. 

A-82-8-  Immediately  review  the  information  provided  by  air  carrier  operat¬ 
ors  to  flightcrews  engaged  in  cold  weather  operations  to  ensure 
comprehensive  coverage  of  all  aspects  of  such  operations,  includ¬ 
ing  the  effects  of  a  runway  contaminated  by  snow  or  slush  on  take¬ 
off,  and  methods  to  be  used  to  obtain  maximum  effectiveness  of 
engine  anti-ice  during  ground  operations  and  takeoffs. 

A-82-9 .  Immediately  require  flightcrews  to  visually  inspect  wing  surfaces 
before  takeoff  if  snow  or  freezing  precipitation  is  in  progress 
and  the  time  elapsed  since  either  deicing  or  the  last  confirmation 
that  surfaces  were  clear  exceeds  20  minutes  to  ensure  compliance 
with  14  CFR  121.629(b)  which  prohibits  takeoff  if  frost,  snow  or 
ice  is  adhering  to  the  wings  or  control  surfaces. 
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A-82-10.  Immediately  issue  a  General  Notice  (GENOT)  to  all  FAA  tower  and 
air  carrier  ground  control  personnel  alerting  them  to  the  in¬ 
creased  potential  for  aircraft  icing  during  long  delays  before 
takeoff  and  when  aircraft  operate  in  proximity  to  each  other 
during  ground  operations  in  inclement  weather,  and  encouraging 
procedural  changes  where  possible  so  that  the  controllers  imple¬ 
ment  the  gate-hold  provisions  of  the  Facilities  Operations  and 
Administration  Manual  7210. 3F,  paragraph  1232. 

A-82-15.  Immediately  disseminate  the  contents  of  this  safety  recommendation 
letter  to  foreign  operators  involved  in  cold  weather  operations. 

The  Federal  Aviation  Administration  (FAA)  initiated  immediate  action  upon 
receipt  of  the  NTS8  Urgent  Action  Recommendations.  With  regard  to  Safety 
Recommendations  A-82-6  through  -8,  and  A-82-15,  a  telegraphic  message  was 
transmitted  on  January  28,  1982,  to  all  FAA  facilities;  U.S.  air  carriers; 
U.S.  owners,  operators,  aircraft  and  engine  manufacturers;  foreign  authori¬ 
ties  of  known  airplane  registration;  and  other  interested  groups.  This 
notice  contained  the  verbatim  contents  of  the  Hoard's  safety  recommendation 
letter  issued  and  transmitted  to  the  FAA  on  January  28.  The  purpose  of  the 
transmittal  to  all  air  carrier  operators  and  manufacturers  was  to  ensure 
their  awareness  of  the  preliminary  findings  and  recommendations  as  re¬ 
quested  by  the  Board. 

A  telephone  conference  (telecon)  was  conducted  on  January  29  involving  FAA 
headquarters  and  all  FAA  regional  f 1  ■  gh t  standards  division  personnel.  The 
telecon  was  initiated  to  advise  regional  flight  standards  personnel  to  con¬ 
tact  all  air  carriers,  with  the  emphasis  on  operators  of  turbine-powered 
aircraft,  to  review  the  Board's  safety  recommendations  and  each  operator's 
respective  cold  weather  operational  procedures,  training  programs,  and  con¬ 
tents  of  their  operations  manuals,  as  requested  by  the  Board. 

A  survey  report  has  been  provided  by  each  FAA  region.  This  report  indicates 
that  all  air  carriers  have  been  contacted  and  made  aware  of  the  safety 
recommendations  and  hazards  associated  w'th  ’cing. 

In  addition,  an  A’ r  Carrier  Operation  Bulletin  (ACOB)  No.  7-82-2,  was 
issued  on  March  11,  1982.  This  cold  weather  operations  bulletin  emphasized 
to  aircrews  the  appropriate  use  of  engine  anti- ice. 

A-82-9.  Immediately  require  flight  crews  to  visually  inspect  wing  surfaces 
before  takeoff  if  snow  or  freezing  precipitation  is  in  progress 
and  the  time  elapsed  since  either  deicing  or  the  last  confirmation 
that  surfaces  were  clear  exceeds  20  minutes  to  ensure  compliance 
with  14  CFR  121.629(b)  which  prohibits  takeoff  if  frost,  snow  or 
ice  is  adhering  to  the  wings  or  control  surfaces. 

The  FAA  advised  the  Safety  Board  that  a  reference  to  a  time  such  as  20 
minutes  since  deicing  or  the  last  confirmation  that  the  aircraft  surfaces 
were  clear  is  not  considered  in  the  best  interest  of  flight  safety.  Under 
some  atmospheric  conditions,  ice  may  form  in  a  much  shorter  period  whether 
ground  deicing  has  been  performed  or  not.  Flightcrews  must  use  the  "clear 
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aircraft"  concept  specified  by  current  rules  without  regard  to  specific 
time  intervals.  Our  rationale  for  this  position  is  as  follows: 

1.  Operators  use  various  deicing  fluids  and  strengths  and  use  various 
application  procedures  resulting  in  differing  characteristics. 

2.  Deicing  fluid  life  is  dependent  upon  many  variables  such  as  the  type 
of  fluid  used,  fluid  strength,  residual  moisture  on  the  surface 
being  treated,  etc. 

3.  Under  some  atmospheric  conditions,  "dry"  snow  may  become  wet  snow, 
melt  and  refreeze  on  warm  surfaces,  such  as  fuel  tank  areas,  engine 
nacelles  and  areas  heated  by  anti-icing  systems,  even  if  the  air¬ 
craft  was  not  deiced.  Further,  glycol  deiced  surfaces  can  turn 
"dry"  snow  into  "wet"  snow.  Emphasis  should  be  placed  on  visual  in¬ 
spection  regardless  of  whether  or  not  deicing  has  occurred,  or  when 
it  has  occurred. 

4.  Under  some  atmospheric  conditions,  ice  or  interfacial  slush  can  form 
on  one  side  of  the  aircraft  while  the  other  side  is  being  sprayed. 

5.  Stating  a  specific  time  interval  may  mislead  the  flightcrew  into  not 
performing  a  needed  pre-takeoff  inspection. 

A  study  was  initiated  in  February  1981,  to  determine  the  effectiveness  of 
ethylene  glycol-based  deicing  fluid  concentrations  as  an  anti-icing  agent 
under  differing  icing  and  snow  conditions.  As  a  result  of  the  initial 
phase  of  th's  effort,  it  was  concluded  that: 

1.  Deicing  fluids  in  use  today  should  not  be  considered  to  have  anti¬ 
icing  qualities  during  precipitation.  This  is  the  basis  of  require¬ 
ments  set  forth  in  14  CFR,  Sections  121.629,  91.209,  and  135.227, 
which  are  commonly  referred  to  as  the  clean  aircraft  concept. 

2.  The  only  method  of  assuring  that  the  deicing  process  has  been 
effective  and  that  the  aircraft  is  clean  of  adhering  ice,  snow,  or 
frost  formations,  is  by  close  inspection  just  prior  to  takeoff. 

3.  A  test  program  to  ascertain  the  effectiveness  of  deicing  fluid 
strictly  as  an  anti-icing  agent  does  not  appear  productive  at  this 
time  because  of  the  many  operational  variables  that  could  invalidate 
finite  results.  Specifying  an  interval  between  "deicer"  application 
and  takeoff  could  detract  from  the  clean  aircraft  concept.  However, 
there  is  merit  in  determining  if  advisory  material  could  be 
developed . 

The  second  phase  of  our  effort  includes: 

1.  Review  of  current  U.S.  air  carrier  ground  deicing  and  inspection 
procedures  and  guidelines. 

2.  Review  of  recent  studies  on  the  effects  of  ice  and  frost  formations 
on  aircraft  performance,  stability  and  control. 
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3.  Development  of  additional  advisory  information  as  necessary. 

Since  the  Air  Florida  Flight  90  accident  of  January  13,  1982,  the  FAA  ac¬ 
celerated  this  phase  because  of  the  need  to  compile  data  and  information 
relevant  to  the  accident  and  to  initiate  review  of  current  ground  deicing 
procedures. 

As  a  result  of  efforts  to  date,  it  has  been  determined  that  limited  testing 
is  needed,  and  planning  is  in  progress  to: 

1.  Verify  analytical  and  empirical  estimates  of  ice/snow  formations 
under  various  atmospheric  conditions  combined  with  different  deicing 
mixtures. 

2.  Verify  analytical  techniques  for  estimation  of  fluid  film  thickness 
as  a  function  of  selected  variables. 

Additional  R&D  needs  may  be  defined  as  the  program  progresses.  A  report 
containing  the  results  of  these  efforts  is  scheduled  to  be  complete  in 
October  1982. 

A-82-10.  Immediately  issue  a  General  Notice  (GENOT)  to  all  FAA  tower  and 
air  carrier  ground  control  personnel  alerting  them  to  the  in¬ 
creased  potential  for  aircraft  icing  during  long  delays  before 
takeoff  and  when  aircraft  operate  in  proximity  to  each  other 
during  ground  operations  in  inclement  weather,  and  encouraging 
procedural  changes  where  possible  so  that  the  controllers  imple¬ 
ment  the  gate-hold  provisions  of  the  Facilities  Operations  and 
Administration  Manual  7210. 3F,  paragraph  1232. 

The  FAA  advised  the  Safety  Board  that  a  copy  of  NTSB  Recommendations  A-82-6 
through  -15  was  sent  in  its  entirety  to  all  air  traffic  facilities  in  GENOT 
form  on  January  28,  as  mentioned  above.  We  believe  the  provisions  of  FAA 
Facilities  Operations  and  Administration  Manual  7210. 3F,  paragraph  1232, 
gate-hold  procedures,  adequately  cover  the  handling  of  departure  procedure 
delays.  The  GENOT  of  January  28  acts  to  remind  facilities  to  review  their 
application  of  these  procedures. 
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Office  of  the  Administrator 


U.S.  Department 
of  Transportation 

Federal  Aviation 
Administration 

January  5,  1982 


800  Independence  Ave  .  S  W 
Washington.  DC  20591 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman:  .  ». 

This  is  in  response  to  NTSB  Safety  Reccrrcnendations  A-81-139  through  A-81-143 
issued  by  the  Board  on  October  6,  1981.  These  recommendations  resulted  frcm  a 
study  conducted  by  the  Board  entitled  "Special  Study:  Cabin  Safety  in  Large 
Transport  Aircraft"  ( NTSB- AAS-8 1-2) ,  According  to  the  study,  since  1970  almost 
60  percent  of  the  large  transport  aircraft  involved  in  survivable  and  partially 
survivable  major  accidents  and  incidents  investigated  by  the  Safety  Board  have 
exhibited  failures  of  cabin  furnishings.  Of  the  more  than  4,800  passengers  and 
crew  involved  in  these  accidents,  over  1,850  were  injured  or  killed.  The 
Safety  Board  believes  that  marry  of  these  injuries  and  deaths  would  have  been 
prevented  had  cabin  furnishings  not  failed,  particularly  in  accidents  involving 
fire  (about  46  percent). 

The  regulations  dealing  with  the  ability  of  an  aircraft  to  withstand  crash 
forces  are  found  in  two  different  subparts  of  14  CFR  25  -  Airworthiness 
Standards:  Transport  Category  Airplanes.  For  cabin  crashworthiness  and 
occupant  protection,  the  specific  regulations  are  14  CFR  25.561,  Emergency 
Landing  Conditions — General;  14  CFR  25.785,  Seats,  berths,  safety  belts,  and 
harnesses;  14  CFR  25.787,  Stowage  compartments;  and  14  CFR  25.789,  Retention  of 
items  of  mass  in  passenger  and  crew  compartments  and  galleys. 

The  Safety  Board  believes  that  there  is  sufficient  data  currently  available  to 
support  the  upgrading  of  the  occupant  crash  protection  standards  in  the 
regulations.  The  Safety  Board  also  believes  that  the  FAA  should  concentrate 
research  efforts  on  applying  available  technology  to  transport  aircraft,  and  in 
newer  areas,  such  as  crashworthiness  of  composites. 

The  concerns  expressed  in  the  discussions  which  preface  Safety  Recommendations 
A-81-139  through  142  are  not  new  or  unique.  On  July  2,  1980,  the  FAA  announced 
a  public  meeting  to  discuss  the  adequacy  of  the  strength  requirements  for  seats 
and  seat  restraints  in  transport  category  airplanes.  The  public  meeting  was 
held  July  30-31,  1980,  in  Washington,  D.C.,  at  which  time  much  testimony  on  the 
subject  was  heard.  In  addition.  Docket  No.  20503  was  held  open  until 
October  17,  1980,  to  allow  further  submissions  for  the  record.  The  FAA  made  a 
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review  of  the  public  meeting  transcript  and  docket  material  and  found  that 
inadequate  information  and  data  existed  at  that  time  to  initiate  specific 
rulemaking  action.  A  more  thorough  discussion  of  our  finding  is  contained  in 
the  enclosed  denial  of  the  Institute  for  Public  Interest  Representation 
petition. 

The  NTSB  was  a  participant  in  the  aforementioned  meeting  and  is  aware  of  the 
disposition  of  the  items  of  discussion.  Recommendations  A-81-139  through  142 
address  many  of  the  same  items  discussed  in  that  public  meeting.  Further 
information  and  data  have  not  been  submitted  by  the  NTSB  to  justify  the 
direction  or  validate  the  appropriateness  of  the  subject  recommendations.  In 
addition,  the  Board  has  not  demonstrated  that  the  benefits  to  society  outweigh 
the  potential  cost  of  the  recommended  actions. 

The  OTSB  report  has  not  been  made  available  to  the  FAA;  however,  review  of  a 
draft  ccpy  finds  that  77  accidents  were  used  to  establish  the  statistics, 
conclusions,  and  recanmendations.  The  subject  NTSB  report  itself  identifies 
and  provides  case  histories  of  only  5  of  the  77  accidents.  We  would  be 
pleased  if  the  NTSB  would  provide  us  with  the  following  so  that  we  may 
evaluate  and  appropriately  comment  on  the  report,  and  more  properly  take 
action  with  respect  to  the  report  and  its  recanmendations. 

1.  A  list  of  ail  77  accidents  used  in  the  study. 

2.  Case  histories,  in  rough  draft  form  if  necessary,  for  the  72  accidents  not 
discussed  in  the  report. 

3.  A  copy  of  the  Human  Factors  Report  on  each  of  the  77  accidents. 

Comment  concerning  the  individual  recanmendat ions  follow  herein: 

With  specific  regard  to  Safety  Recanmendations  A-81-139,  a-81-140,  A-81-141, 
A-81-142,  and  A-Sl-143  issued  by  the  Board  on  October  6,  1981,  I  am  in  the 
process  of  conducting  a  detailed  technical  review  of  each  of  the  projects 
currently  underway  which  deal  with  the  substance  of  those  recanmendations. 

This  review  is  being  conducted  as  expeditiously  as  possible  without  glossing 
over  the  many  important  but  subtle  technical  details  involved.  I  will  be 
happy  to  keep  the  Board  informed  of  any  significant  progress  made  in  these 
areas  and  expect  to  provide  more  specific  details  on  my  decision  in  each  of 
these  areas  in  the  very  near  future. 

A  special  committee  of  the  Aerospace  Industries  Association,  on  behalf  of  its 
large  transport  aircraft  manufacturers,  submitted  the  enclosed  comments  on 
December  18,  1981,  regarding  the  aforementioned  safety  recanmendations  on  cabin 
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cabin  safety.  Because  of  the  economic  impact  of  implementing  these  safety 
recommendations ,  it  is  important  that  the  industry  have  a  voice  in  our 
actions.  We  trust  you  will  consider  these  industry  comments  alonq  with 
those  of  the  FAA.  ” 

Sincerely, 


— 

J.  Lynn  Helms 
Administrator 

Enclosures 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED: 


October  6,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


SAFETY  RECOMMENDAT I  ON (S) 
A-81-139  through  >143 


1/  for  more  information  read,  "Special  Study: 
Aircraft,"  (NTSB-AAS-81-2) 


Cabin  Safety  in  Large  Transport 


SIMA 


A  study  1/  by  the  National  Transportation  Safety  Board  has  shown  that  since 
1970,  almost  80  percent  of  the  large  transport  aircraft  involved  in  survivable  and 
partially  survivable  major  accidents  and  incidents  investigated  by  the  Safety  Board 
have  exhibited  failures  of  cabin  furnishings.  Of  the  more  than  4,800  passengers  and 
crew  involved  in  these  accidents,  over  1,850  were  injured  or  killed.  The  Safety  Board 
believes  that  many  of  these  injuries  and  deaths  would  have  been  prevented  had  cabin 
furnishings  not  failed,  particularly  in  accidents  involving  fire  (about  48  percent). 

The  regulations  dealing  with  the  ability  of  an  aircraft  to  withstand  crash  forces 
are  found  in  two  different  subparts  of  14  CFR  25-  Airworthiness  Standards: 
Transport  Category  Airplanes.  For  cabin  crashworthiness  and  occupant  protection, 
the  specific  regulations  are  14  CFR  25.561,  Emergency  Landing  Conditions — General; 
14  CFR  25.785,  Seats,  berths,  safety  belts,  and  harnesses;  14  CFR  25.787,  Steerage 
compartments;  and  14  CFR  25.789,  Retention  of  items  of  mess  in  passenger  and  crew 
compartments  and  galleys. 

Regulation  14  CFR  25.561,  which  is  the  foundation  for  the  other  three 
regulations,  has  not  been  upgraded  in  about  30  years.  Although  design  and  tasting 
technology  have  improved  greatly,  no  changes  have  been  made.  The  Safety  Board 
believes  that  the  fact  that  crashworthiness  is  treated  in  separate  subparts  of  14  CFR 
25  and  not  in  one  consolidated  section  may  have  contributed  to  the  lack  of  progress  in 
this  extremely  important  area. 

The  Safety  Board  does  not  believe  that  occupants  of  large  transport  aircraft  are 
protected  adequately  in  a  minor  crash  landing.  This  study  has  shown  that  aircraft 
occupants  are  being  injured,  trapped,  and  killed  in  survivable  accidents.  Many  deaths 
and  injuries  are  directly  attributable  to  failures  of  seats  and  cabin  furnishings.  After 
failing,  seat  systems  and  other  cabin  furnishings  trap  and  incapacitate  occupants  or 
become  obstacles  to  rapid  egress,  thereby  increasing  greedy  the  potential  for 
fatalities  caused  by  poster  ash  factors.  However,  most  of  these  accidents  involved 
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forces  greater  than  those  specified  in  14  CFR  25.561.  For  these  eases,  the  failures  are  to 
be  expected,  even  if  the  minimum  standards  for  design  are  met.  For  this  reason  it  is  the 
belief  of  the  Safety  Board  that  14  CFR  25.561  does  not  represent  adequately  the  actual 
accident  experience  of  transport  aircraft  and  that  because  of  this,  the  passengers  and 
crew  are  not  receiving  protection  in  survivable  and  partially  survivable  crashes  where  it  is 
most  needed. 

As  this  study  has  shown,  there  is  ample  evidence  from  accident  cases  as  well  as 
research  to  show  that  human  tolerance  levels  are  significantly  greater  than  the  FAA 
officially  maintains.  The  evidence  includes  a  substantial  body  of  work  done  within  the 
FAA  itself.  Recognizing  that  human  tolerance  limits  are  considerably  higher  than  the 
load  limits  cited  in  14  CFR  25.561,  two  other  factors  become  apparent.  First,  the  current 
fuselage  structures  are  doing  a  relatively  good  job  of  protecting  occupants  in  crashes  with 
large  forces.  Second,  the  limiting  factor  for  survival  in  these  crashes  is  not  human 
tolerance  limits;  instead,  it  is  the  lethal  nature  of  the  environment  inside  the  fuselage. 

Many  factors,  such  as  aircraft  velocity  and  attitude  at  impact,  affect  the  loads  on 
an  aircraft  and  ultimately  its  passengers.  The  accident  cases  presented  in  this  study  have 
shown  that  crash  environments  are  extremely  complex  and  always  changing.  Forces 
acting  on  the  aircraft  and  its  interior  do  not  act  separately,  but  in  combinations. 
Therefore,  the  Safety  Board  has  advocated  the  use  of  dynamic  testing  of  items  in  the 
tiedown  chain  and  other  items  of  mass  in  the  aircraft  cabin.  The  Aircraft  Crash  Survival 
Design  Guide  2/describes  methods  for  multiaxis  dynamic  testing  of  seat/restraint  systems 
and  improved  methods  for  static  testing  of  these  systems.  Simula  Inc.  has  adapted  these 
methods  for  different  categories  of  transport  aircraft.  3/  The  Safety  Board  believes  that 
this  is  the  best  method  currently  available  for  dynamic  testing,  because  it  involves  the 
components  of  the  seat  system  reacting  together  under  conditions  in  which  forces  are 
applied  simultaneously  from  different  directions.  This  type  of  force  application 
represents  more  accurately  the  environment  in  an  actual  crash. 

The  Safety  Board  believes  that  there  is  sufficient  data  currently  available  to  support 
the  upgrading  of  the  occupant  crash  protection  standards  in  the  regulations.  Further,  the 
substantial  body  of  knowledge  and  practical  experience  in  design,  construction,  testing, 
and  use  of  crashworthy  structures  and  cabin  furnishings  can  be  applied  successfully  to 
large  transport  aircraft,  in  many  cases  without  substantial  penalties  in  cost  or  weight  and 
without  major  modifications  to  existing  structures.  The  Safety  Board  also  believes  that 
the  FAA  should  concentrate  its  research  efforts  on  applying  available  technology  to 
transport  aircraft,  and  in  newer  areas,  such  as  crashworthiness  of  composites,  instead  of 
continuously  reevaluating  past  work  that  has  been  proven  valid  through  actual  uae  for  at 
least  10  years,  in  both  the  aviation  and  automotive  industries. 

As  a  result  of  its  special  study,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administration: 


Establish  a  separate  single  subpart  in  14  CFR  25  which  consolidates 
crashworthiness  requirements  for  transport  category  aircraft  pertaining 
to  areas  such  as  crash  models,  occupant  protection  requirements, 
emergency  egress,  retention  of  items  of  mass,  and  seat  and  seat 
restraint  systems.  (Class  m,  Priority  Action)  (A-81-139) 

ii  Aircraft  Crash  Survival  Design  Guide,  USARTL-TR-79-22,  Applied  Technology 
Laboratory,  U3T  Army  Research  ana  Technology  Laboratories  (AVRADCOM),  Fort  Eustis, 
Virginia,  I960. 

6/  Desjardins,  S.  P.,  and  D.  H.  Laananen,  "Transport  Category  Aircraft  Seat  Strength 
Proposed  Modification  to  FAR  Part  25,"  Tl-8017,  Simula  !no.,  Tempa,  AZ,  I960. 


Revise  the  crash  worthiness  requirements  as  presently  described  under 
Emergency  Lending  Conditions,  14  CFR  25.561,  to  eliminate  reference 
to  the  term  "minor  crash  lending,"  and  to  include  a  descriptive  crash 
model  determined  from  FAA's  Transport  Aircraft  Crashworthiness 
Program.  (Class  m,  Priority  Action)  (A-61-140) 

Establish  and  specify  in  the  appropriate  subpart  of  14  CFR  25,  interim 
standards  for  the  design  of  seat  and  restraint  systems  and  cabin 
furnishings  to  withstand  the  multiaxis  acceleration  levels  such  as  those 
described  by  Simula  Inc.  in  its  Paper  Tl-8017.  (Class  n,  Priority  Action) 
(A -81-141) 


Establish  and  specify  in  the  appropriate  subpart  of  14  CFR  25  and  in  the 
related  Technical  Standard  Orders,  interim  standards  for  static  and 
dynamic  testing  of  seat/restraint  systems,  including  consideration  of 
warpage  or  buckling  of  the  attaching  structure,  and  multiaxis  dynamic 
pulses  such  as  those  described  by  Simula  Inc.  in  its  Paper  Tl-8017  and  in 
the  Aircraft  Crash  Survival  Design  Guide.  (Class  D,  Priority  Action) 

(A -81-142) 

Establish  an  internal  procedure  which  will  ensure  the  periodic  review  of 
state-of-the-art  crashworthiness  design  and  tasting  technology  and  will 
reflect  the  improved  technology  through  upgraded  standards.  (Class  II, 
Priority  Action)  (A -81-143) 

KING,  Chairman,  and  GOLDMAN  and  BURSLEY,  Members,  concurred  in  these 
recommendations.  DRIVER,  Vice  Chairman,  and  McADAMS,  Member,  did  not  participate. 


By:  James  B.  King 
Chairman 
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January  20,  195? 


The  Honorable  Janes  E.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue ,  9tf . 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendations  A— 81 —1 45  through  A— 81 —1 47 
issued  by  the  Board  on  October  14,  1981.  These  recommendations  resulted  from 
the  Board's  special  investigation  of  the  air  traffic  control  (ATC)  system  of  the 
United  States.  The  Board’s  "Special  Investigation  Report  —  Air  Traffic  Control 
System"  (NTS3-SIR-91-7)  was  ed opted  on  December  8,  1981. 

A-81-145.  Establish  and  implement  a  program  to  detect  the  onset  of,  and  to 
alleviate,  controller  fatigue  and  stress. 

FAA  Comment.  The  NTSB  found  little  if  any  evidence  of  controller  fatigue  or 
stress  during  its  investigation.  It  attributes  this  lack  of  fatigue  and  stress 
to  the  current  attitude  of  controllers,  which  is  manifested  by  very  high  morale 
and  a  dedication  to  the  rebuilding  of  the  ATC  system.  The  NTSB  presumes  that 
the  current  high,  morale  and  concomitant  lack  of  fatigue  and  stress  cannot  be 
expected  to  continue. 

We  agree  with  the  observation  that  attitude  is  a  significant  factor  in 
mitigating  fatigue  and  stress.  This  observation  is  consistent  with  the  findings 
of  a  5-year  study  of  controllers  conducted  by  Boston  University.  The  report  of 
that  study,  prepared  by  Dr.  Robert  Ro3e,  clearly  indicated  that  workload  and  the 
work  itself  were  not  the  sources  of  health  change  effects  or  perceived  stress. 
Rather,  it  was  the  context  or  environment  within  which  the  work  was  performed 
that  was  the  major  source  of  perceived  .stress.  The  clear  inference  from  the 
report  is  that  the  adversary  relationships  that  existed  between  management  and 
the  control lore'  union  created  an  atmosphere  conducive  to  the  development  of 
perceived  stress.  Thus,  it  is  not  surprising  that  the  NTSB  report  found  that: 
"fbr  most  of  the  current  work  force,  the  atmosphere  is  now  perceived  as  pleasant 
and  they  do  not  mind  working  harder  in  terms  of  workload  or  hours.  Most  working 
controllers  indicated  that  they  believe  they  can  do  what  is  necessary  until  the 
system  is  restored  to  normal." 
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Although  it  would  appear  that  the  major  sources  of  stress  which  existed  prior  to 
the  strike  have  now  vanished,  the  Federal  Aviation  Administration  (FAA)  has 
taken  a  number  of  actions  to  minimize  other  environmental  factors  which  may 
relate  to  fatigue  and  stress.  Those  actions  have  included: 

-  Reduction  in  number  of  total  flights  handled  by  the  system. 

-  Centralized  flow  control  to  reduce  airborne  delays  to  keep  demand  within 
system  capacity. 

-  Continue  reduction  of  scheduled  work  hours  from  an  initial  high  of  50+  hours 
per  week  during  the  first  few  days  following  the  strike  to  a  maximum  of  40 
hours  per  week  at  the  present  time.  We  are  committed  to  returning  to  a 
40-hour  workweek  as  soon  as  possible. 

-  Actively  evaluate/monitor  programs  wherein  air  traffic  evaluation  specialists 
regularly  visit  field  facilities  to  review  air  traffic  operations  and 
controller  performance,  with  emphasis  placed  on  reviewing 
workload/environmental  conditions  relative  to  controller  fatigue  and  stress. 

-  Throu^i  regular  telephonic  communication  between  headquarters,  regions,  and 
field  facilities,  stress  the  importance  of  supervisors  being  alert  to  the 
symptoms  of  fatigue  and  stress  and  to  take  action  wherever  required . 

These  actions  are  expected  to  reauoe  the  possibility  of  development  of  fatigue 
and  stress  and  should  be  viewed  as  effective  preventive  measures. 

Pbr  the  longer  term,  actions  have  been  taken  to  accelerate  training  and  staffing 
to  increase  the  work  force.  The  PAA  has  also  initiated  a  review  to  consider  the 
need  for,  and  method  of,  conducting  a  monitoring  system  which  would  serve  to 
identify  controllers  who  might  be  suffering  from  fatigue  or  stress.  When  this 
review  is  completed,  a  recommendation  will  be  made  as  to  whether  a  monitoring 
system  should  be  implemented  and  the  specific  action  that  should  be  taken,  if  a 
monitoring  program  is  established.  In  the  meantime,  the  actions  taken  by  the 
PAA  will  be  continued. 

A-81-146.  In  addition  to  recent  efforts  to  reduce  scheduled  IFR  traffic  now 
operating  under  national  flow  controls,  implement  additional  controls  both  at 
the  national  facility  levels  which  will  reduce  controller  and  facility  workloads 
by  limiting  nonscheduled  IFR  operations  and  air  traffic  control  and 
discretionary  services  being  provided  to  VPft  operations. 

PAA  Comment.  The  Air  Traffic  Service  has  implemented  two  major  programs  and  has 
one  ready  to  implement  to  control  the  majority  of  traffic  within  the  National 
Airspace  System  (NAS).  The  Air  Traffic  Interim  Operations  Plan  limits  air 
carrier/commuter  operations  at  the  22  major  traffic  hubs  during  peak  hours. 

This  limitation  reduces  overall  air  carrier  operations  by  approximately  20-23 
percent  nationwide  and  effectively  balances  workload  during  peak  hours. 
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The  General  Aviation  Reservation  (GAR)  program  limits  general  aviation  and,  on 
demand ,  air  taxi  operations  for  a  14-hour  period  each  day  throughout  th°  NA.'. 

GAR  quotas  have  stabilized  traffic  and  balanced  the  workload.  GAR  was 
implemented  on  October  19,  '96‘,  and  analysis  shows  that  gross  distortions  are 
being  removed  from  the  system.  Throughout  the  NAS,  general  aviation  and  air 
taxi  operations  combined  accounted  for  38  percent  of  total  en  route  operations 
in  fiscal  year  1930,  while  air  carriers  accounted  for  45  percent  and  military 
for  17  percent.  The  general  aviation/air  taxi  category  reached  43  percent  of 
total  operations  prior  to  GAR.  In  the  October  27  -  November  2,  1981,  period 
under  GAR,  the  same  category  has  been  reduced  to  39  percent  with  air  carriers  at 
44  percent  and  military  at  17  percent.  (See  enclosure  which  shows  a 
geographical  breakdown  of  combined  general  aviation/air  taxi  activity). 

Most  delays  since  the  August  3,  1981,  strike  have  been  ground -imposed  delays 
rather  than  airborne  delays  and  this  can  be  attributed  to  effective  flow 
management  programs  administered  by  the  Air  Traffic  Control  Command  Center. 

These  programs  not  only  conserve  aviation  fuel,  but  also  reduce  peak  traffic 
workloal.  In  addition,  we  are  currently  developing  customized  flow  scenarios  to 
reduce  traffic  at  impacted  en  route  facilities/ sectors  which  will  match  the 
traffic  to  the  personnel  through  effective,  timely  rerouting  of  traffic. 

We  are  developing  an  Expanded  Tower  En  Route  Control  (ETEC)  program  which  is 
designed  to  relieve  the  workload  on  critically  staffed  facilities  by 
redistributing  traffic  to  other  facilities  with  better  resources.  The  ETEC 
program  has  removed  traffic  from  low  altitude  sectors  of  critically  staffed  Air 
Route  Traffic  Control  Centers  and  placed  it  under  control  of  better  staffed 
terminal  facilities.  This  expansion  of  terminal  control  has  been  accomplished 
by  increasing  the  vertical  and  geographic  limits  of  some  approach  control 
areas. 

Maximum  effort  will  be  made  to  expand  existing  routes  and  develop  new  routes  to 
cr-ate  as  broad  a  network  as  possiDle.  The  routes  will  be  designed  to  serve 
metropolitan  areas,  not  just  major  airports. 

The  ETEC  program  is  intended  primarily  for  nonjet  aircraft.  There  will  be  no 
attempi  to  change  flight  profiles  to  take  jet  aircraft  out  of  the  high  altitude 
structure-  to  include  them  in  the  ETEC  program. 

Other  services,  such  as  VER  practice  instrument  approaches,  continue  to  be 
handled  on  a  workload-permitting  basis  in  light  of  higher  priority  duties. 
Facility  managers  and  supervisors  are  acutely  aware  of  the  dangers  involved  In 
overextending  efforts  to  provide  services.  In  some  cases,  facility  managers 
have  coordinated  with  local  users  to  encourage  the  scheduling  of  training 
missions  during  nonpeak  periods. 
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A-81  -1 47 •  Require  that,  at  any  time  a  first-line  supervisor  is  to  work  a 
control  position  in  addition  to  performing  supervisory  duties,  a  procedure  is  in 
place  at  the  facility  throu^i  which  qualified  personnel  are  immediately 
available  for  assistance  or  coordination. 

FAA  Comment.  Though  this  recommendation  is  ideologically  sound,  it  is  not 
entirely  practical  in  all  situations.  Our  supervisors  normally  arrange  for 
either  another  supervisor  or  qualified  controller  to  be  available  as  needed  and 
assume  their  responsibilities  when  they  are  working  an  operational  position  or 
otherwise  not  available  to  assist.  There  ere  occasions  when,  due  to  staffing 
limitations  or  unexpected  situations  such  as  an  accident  or  sudden  illness,  it 
is  not  possible  for  a  supervisor  to  have  the  luxury  of  an  extra  person  to  be 
temporarily  available.  Though  circumstances  as  described  in  the  recommendation 
do  occur,  they  are  an  exception  rather  than  the  rule.  Even  under  these  rare 
circumstances,  supervisors,  working  a  position,  are  still  in  charge  of  their 
operational  area  and  do  not  abdicate  their  supervisory  responsibilities.  In  the 
final  analysis,  we  cannot  agree  with  this  recommendation  since  there  is  no 
possible  means  to  require  available  assistance  for  coordination  in  every 
situation  100  percent  of  the  time. 


Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 
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Percent  of  Total  Operations  by  En  Route  Center 
for  Aar  Taxi  and  Genera]  Aviation  Combi ned 


Pre-GAR 

Post-GAR 

FY-80 

— ^JBh 

10/27-11/2 

Norm 

HAS  43 

39 

38 

30 

21 

19 

Albuquerque 

44 

40 

39 

Atlanta 

50 

44 

42 

Boston 

S3 

49 

50 

Chicago 

54 

48 

48 

Cleveland 

35 

30 

27 

Denver 

52 

39 

38 

Fort  Worth 

52 

40 

41 

Houston 

56 

49 

50 

Indianapolis 

38 

35 

31 

Jacksonvi lie 

38 

30 

31 

Los  Angeles 

52 

46 

42 

Kansas  City 

53 

43 

42 

Memphis 

34 

34 

31 

Miami 

47 

40 

39 

Minneapolis 

41 

38 

38 

New  York 

41 

37 

39 

Oakland 

34 

29 

31 

Salt  Lake  City 

53 

50 

53 

Seattle 

42 

44 

35 

Washington 

NAS 

A/C 

AT  5  GA 

Mil . 

FY  80 

45 

38 

17 

10/27-11/2 

44 

39 

17 

Prior  to  implementation  of  GAR,  delays  of  30  minutes  or  more  were  averaging 
778  per  day.  The  average  for  the  first  two  weeks  since  the  GAR 
implementation  has  been  reduced  to  464  per  day. 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  October  14,  1981 


Forwarded  to: 


SAFETY  RECOMMENDAT I0N(S) 
A-8 1-145  through  -147 


On  August  18,  1981,  the  National  Transportation  Safety  Board  began  a  special 
investigation  of  the  air  traffic  control  (ATC)  system  of  the  United  States.  A  major 
issue  in  our  investigation  is  the  Federal  Aviation  Administration's  (FAA)  program  to 
monitor  the  emergence  of  fatigue  and  stress  in  individual  controllers  which  may 
result  from  the  extended  work  hours  and  the  heavier  workloads  encountered  by 
controllers  since  the  onset  of  the  Professional  Air  Traffic  Controllers  Organization 
(PATCO)  strike  of  August  3, 1981. 

The  Safety  Board’s  review  of  ATC  surveillance  reports  submitted  by  FAA 
General  Aviation  and  Flight  Standards  District  Office  inspectors  to  FAA  management 
indicated  that  there  currently  is  no  evidence  that  fatigue  and  stress  problems  have 
emerged  among  the  controllers.  However,  these  reports  indicate  that  some 
controllers  are  apprehensive  that  the  extended  work  hours  and  heavier  workloads  will 
produce  fatigue  and  stress  In  the  future.  During  the  ongoing  Safety  Board  survey  of 
more  than  41  air  traffic  facilities,  investigators  have  interviewed  nearly  200  of  the 
controllers  and  supervisors  now  operating  the  system.  Most  of  these  individuals  have 
stated  that  fatigue  and  stress  have  not  emerged  as  significant  problems.  These 
controllers  have  also  stated  that  the  general  spirit  of  user  cooperation,  teamwork, 
and  a  sense  of  job  accomplishment  has  produced  an  emotional  uplift  which  has  offset 
the  effects  of  extended  work  hours.  However,  there  was  a  pervasive  fading  on  their 
part  that  the  uplift  is  likely  to  be  short-term  and  that  fatigue  and  stress  might  affect 
their  performance  in  the  future.  Many  of  the  controllers  stated  that  the  extended 
work  week  had  disrupted  their  personal  lives. 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


The  Safety  Board  is  concerned  that  the  long-term  effects  of  the  current  work 
schedules  will  lead  to  fatigue  and  stress  which  may  eventually  degrade  controller 
efficiency  and  aviation  safety.  Based  on  our  investigators  discussions  with  the 
Federal  Air  Surgeon  and  management  officials  of  FAA's  Air  Traffic  Service,  we  have 
determined  that  no  national  or  regional  guidelines  have  been  disseminated  by  the 
FAA  to  ATC  facilities  to  assist  first-line  supervisors  in  detecting  the  emergence  of 
fatigue  and  stress.  To  forestall  any  adverse  effect  on  aviation  safety  the  Safety 
Board  believes  that  an  appropriate  fatigue/stress  detection  program  should  be 
initiated  in  each  air  traffic  facility.  In  order  for  such  a  program  to  be  effective,  all 
ATC  supervisory  personnel  should  be  instructed  to  recognize  the  early  warning  signs 
of  fatigue  and  stress.  We  believe  that  a  program  to  this  end  should  receive  a  high 
priority.  ** 
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The  PAA’s  now  control  procedures  were  instituted  to  insure  a  continual  metering  of 
traffic  and,  in  turn,  to  preclude  overloads  of  the  ATC  system.  Flow  control  has  generally 
served  its  purpose  with  respect  to  scheduled  air  carrier,  air  taxi,  and  most  IFR  operations, 
although  recurrent  traffic  peaking  problems  continue  to  arise.  Overall,  our  investigators' 
observations  at  many  facilities,  as  well  as  interviews  with  controllers  and  a  review  of 
facility  traffic  counts,  indioate  that  since  the  end  of  August  controller  workload  has 
increased  significantly.  Currently  the  controller  workloads  appear  to  be  manageable,  but 
they  are  approaching  levels  where  individuals  and  facilities  are  reaching  the  saturation 
level.  This  traffic  increase  is  not  primarily  the  result  of  inadequate  flow  control 
procedures,  but  rather  is  attributable  to  a  combination  of  increases  in  flow-controlled  IFR 
traffic,  increases  in  VFR  transient  traffic,  and  the  provision  of  additional  air  traffic 
services  to  VFR  flights.  At  the  Denver  Tower,  by  September  1  the  daily  traffic  count  had 
sometimes  reached  levels  which  were  about  94  percent  of  prestrike  levels,  although  the 
total  number  of  working  controllers  was  60  percent  of  prestrike  levels.  Atlanta  ARTCC 
handled  about  93  percent  of  prestrike  operations  during  August,  1981,  with  about  55 
percent  of  the  previous  controller  workforce.  Additionally,  high  traffic  counts  were  noted 
at  other  facilities  despite  the  reduced  controller  staff  levels.  Moreover,  some  general 
aviation  pilots  apparently  have  circumvented  the  ATC  system  traffic  restrictions  by  using 
the  special  air  taxi  suffix  "TN"  in  their  flight  plans.  Illustrative  of  the  problem  is  an  FAA 
report  that  in  August  the  Minneapolis  Air  Traffic  Control  Center  (ARTCC)  had  5,300  air 
taxi  operations,  while  in  July  there  had  been  only  4,400  air  taxi  operations. 

The  Safety  Board  realizes  that  it  is  possible  to  handle  a  large  number  of  aircraft  if 
the  flights  are  spread  over  a  period  of  time.  However,  our  investigators  observed  that 
many  controllers  were  increasing  their  workloads  by  volunteering  additional  services  or  by 
accepting  VFR  transient  aircraft  at  high  density  airports.  Although  a  helpful  attitude  on 
the  part  of  individual  controllers  results  in  more  services  to  more  pilots,  there  is  evidence 
that  individual  controllers  may  fail  to  understand  the  effects  of  the  additional  workload 
on  controllers  in  adjoining  sectors  or  on  the  facility  and  national  flow  control  procedures. 
As  a  result,  the  good  intentions  of  the  controller  workforce  may  tend  to  reduce  the 
effectiveness  and  safety  of  the  flow  control  concept  and  to  overtax  the  current  ATC 
system.  Of  course  this  additional  workload  may  have  both  short-  and  long-range  effects 
on  controller  fatigue  and  stress. 

The  Safety  Board  is  aware  that  the  FAA  is  maintaining  close  surveillance  of  its  flow 
control  procedures.  The  recently  announced  FAA  program  will  reduce  scheduled 
commercial  operations,  from  83  percent  of  scheduled  operations  to  78  percent,  and  the 
General  Aviation  Reservation  Program  will  limit  the  overall  increases  in  total  traffic 
count.  These  programs  will  enable  the  ATC  system  to  manage  flow-controlled  air  traffic 
without  saturating  individual  controllers  or  facilities,  while  providing  a  margin  to 
accommodate  unforecast  traffic  peaks.  However,  our  investigation  suggests  that 
localized  VFR  traffic  and  nonscheduled  IFR  operations  have  led  to  increases  in  controller 
workload  which  have  not  received  comparable  attention.  As  a  result,  we  believe  that  the 
current  program  to  reduce  flow-controlled  traffic  should  also  include  controls  of  VFR  and 
nonscheduled  IFR  traffic  at  various  facilities.  Finally,  future  programmed  increases  in 
the  total  volume  of  air  traffic  operations  must  more  closely  consider  controller  workforce 
capabilities. 

A  second  major  issue  in  our  special  investigation  was  the  nature  of  the  ongoing 
supervision  of  controllers.  Specific  supervisory  procedures  are  outlined  in  individual 
facility  orders.  The  FAA  Facility  Operation  and  Administration  Manual  underscores  the 
importance  of  providing  supervision  at  the  first-line  level,  even  when  a  supervisor  may  be 
performing  controller  duties.  Our  investigators  observed  several  instances  where  during 
periods  of  heavy  traffic  workload  first-line  supervisors  were  assigned  duties  in 
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•  sector  or  en  operating  position  in  addition  to  supervisory  duties.  The  Safety  Board 
recognizes  the  reasons  for  this  practice  and  believes  it  is  acceptable  under  certain  traffic 
conditions.  However,  it  can  reduce  the  effectiveness  of  first-line  supervision  during 
heavy  workload  conditions  unless  appropriate  procedures  exist  to  provide  assistance  to  the 
supervisor/controller.  Such  a  situation  arose  during  the  investigation  when  our 
investigators  observed  a  first-line  supervisor  who  was  also  working  a  control  position 
which  had  a  heavy  traffic  load.  The  supervisor  was  unable  to  perform  supervisory  duties, 
and  there  was  no  other  person  in  the  area  to  provide  assistance  or  backup  supervision. 
When  the  traffic  load  forced  the  supervisor/controller  to  request  controller  assistance  at 
his  position,  4  minutes  elapsed  before  another  controller  was  able  to  assist  him. 
Procedures  for  having  first-line  supervision  immediately  available  for  assistance  and 
coordination  are  critical  to  the  air  traffic  system,  and  must  be  a  part  of  each  facility's 
planning . 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Establish  and  implement  a  program  to  detect  the  onset  of,  and  to 
alleviste,  controller  fatigue  and  stress.  (Class  n,  Priority  Action) 
(A-81-145) 

In  addition  to  recent  efforts  to  reduce  scheduled  IFR  traffic  now 
operating  under  national  flow  controls,  Implement  additional  controls 
both  at  the  national  and  facility  levels  which  will  reduce  controller  and 
facility  workloads  by  limiting  nonscheduled  IFR  operations  and  air 
traffic  control  and  discretionary  services  being  provided  to  VFR 
operations.  (Class  I,  Urgent  Aotion)  (A-81-146) 

Require  that,  at  any  time  that  a  first-line  supervisor  is  to  work  a  control 
position  in  addition  to  performing  supervisory  duties,  a  procedure  is  in 
place  at  the  facility  through  which  qualified  personnel  are  immediately 
available  for  assistance  or  coordination.  (Class  R,  Priority  Action) 
(A-81-147) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
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US  Deportment 
of  Transporter  on 

Federal  Aviation 
Administration 


January  12,  1982 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

80C  Independence  Avenue, 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendations  A-81-148  and  A-81-149  issued 
by  the  Board  on  October  23,  1981.  These  recommendations  resulted  from  the 
Board's  investigation  of  the  crash  of  a  Beechcraft  Model  E  90,  N2181L,  into 
lake  Micnigan.  The  aircraft  wreckage  was  located  on  December  10,  1980,  about 
1  mile  west  of  Grand  Beach,  Michigan,  pumping  station. 

A-81 -1 48 .  Request  that  all  General  Aviation  District  Office  Maintenance 
Inspectors  review  the  procedures  of  repair  stations  under  their  jurisdiction  to 
ensure  that  aircraft  records  are  thoroughly  reviewed  and  that  the  proper 
inspections  are  performed  under  the  provisions  of  14  CFR  91.217. 

PAA  Comment.  The  thrust  of  the  NTSB's  recommendation  suggests  that  a 
maintenance  entity  is  responsible  for  the  entire  aircraft  following  any 
maintenance  directed  by  the  owner.  This  represents  direct  opposition  to  tne 
existing  regulatory  philosophy  and  specific  requirements.  The  present 
regulations  clearly  state  that  the  owner  is  entirely  responsible  for  obtaining 
the  proper  inspection  and  for  repairing  defects  between  inspections. 

Your  discussion  states  that  the  aircraft  was  being  maintained  under  a 
progressive  type  inspection.  However,  the  recommendation  is  related  to 
inspection  performed  under  the  provisions  of  14  CPR  91-217.  Section 
91.217(c)(4)  requires  an  owner  or  operator  to  identify  a  person  responsible  for 
scheduling  tne  inspection  selected  under  §91 .217(b).  Regardless  of  the 
inspection  program  being  used  (i.e..  Progressive  or  14  CFR  91*217),  it  is  the 
responsibility  of  the  person  indicated  in  those  programs  to  assure  the  proper 
inspection  is  scheduled  at  the  proper  time.  This  does  not  relieve  the  owner  or 
operator  of  his  responsibility  to  comply  with  §91-165  and  the  repairing  of 
defects . 
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The  discovery  of  the  noise  under  the  pilot's  seat  was  not  a  portion  of  the 
requested  inspection.  However,  the  repair  station  did  act  prudently  and 
responsibly  in  advising  the  owner  of  the  discrepancy.  Thus  the  responsibility 
was  clearly  placed  upon  the  owner/operator  to  have  the  defect  repaired.  In  this 
case  the  pilot  was  at  fault  for  deferring  the  control  noise  item.  As  you  point 
out  in  the  recommendation,  "Our  investigation  indicates  that  the  improperly 
serviced  pivot  bolt  appears  to  have  been  an  isolated  occurrence."  We  also 
conclude  that  this  is  an  isolated  case  and  that  the  corrective  action 
recommended  by  the  NTS3  would  not  be  cost  effective  nor  would  it  enhanoe  safety. 

A-61 -1 49 •  Require  the  Great  lakes  region  to  oonduct  a  thorough  inspection  of 
and  a  review  of  the  procedures  and  practices  of  the  involved  repair  station. 

FAA  Comment.  The  Great  Lakes  Region  reviewed  the  procedures  and  actions  of  the 
repair  station  involved  and  found  them  to  be  fully  adequate  and  in  compliance 
with  the  Federal  Aviation  Regulations. 

The  pilot  of  the  aircraft  was  the  Director  of  Operations  and  was  the  person 
assigned  the  responsibility  by  the  operator  for  scheduling  the  proper 
inspection.  In  that  the  pilot  is  deceased,  no  actions  could  be  taken  against 
him.  Enforcement  action  was,  however,  taken  against  the  Air  Carrier  Operating 
Certificate  holder  for  the  operation  of  an  unairworthy  aircraft. 

We  consider  action  on  Safety  Recommendations  A-81-148  and  A— 81 —1 49  completed. 

Sincerely, 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  October  23,  1981 


Forwarded  to: 

\ 

Honorable  J.  Lynn  Helms 

Administrator 

Federal  Aviation  Administration 

(  SAFETY  REC0MMENDAT 1  ON (S) 

Washington,  D.  C.  20591 

(  A-81-148  and  -149 

On  December  7,  1980,  a  Beeehcraft  Model  E  90,  N2181L,  departed  O’Hare 
International  Airport,  Chicago,  Illinois,  on  an  instrument  flight  rules  flight  plan  to 
Michigan  City  Airport,  Michigan  City,  Indiana.  The  flight  was  conducted  under  the 
provisions  of  14  CFR  135,  and  there  were  three  passengers  and  a  pilot  on  board. 

After  departing  O'Hare,  control  of  the  aircraft  was  transferred  to  Chicago  Air 
Route  Traffic  Control  Center  (ARTCC)  and  then  to  South  Bend  Approach  Control. 
When  South  Bend  Approach  Control  established  radar  contact  with  the  flight,  both 
radar  vectors  and  the  current  South  Bend  altimeter  setting  were  given  to  the  pilot  for 
a  nondirectional  beacon  (NDB)  approach  to  the  Michigan  City  airport.  South  Bend 
Approach  Control  made  several  transmissions  to  the  flight  which  were  acknowledged 
by  the  pilot.  About  6  miles  north  of  the  airport,  radar  contact  with  the  aircraft  was 
lost;  several  additional  transmissions  were  made  to  the  flight  but  they  were  not 
acknowledged. 

The  aircraft  wreckage  was  located  on  December  10,  1980,  in  Lake  Michigan 
about  1  mile  west  of  the  Grand  Beach,  Michigan,  pumping  station.  The  bodies  of  two 
passengers  have  been  recovered,  but  the  pilot  and  one  passenger  remain  missing  and 
are  presumed  dead. 

The  maintenance  records  and  aircraft  logbooks  indicated  that  the  aircraft  had 
accumulated  about  2,913  hours  and  was  being  maintained  under  a  progressive-type 
inspection  program.  The  records  also  indicated  that  the  aircraft  had  received  a 
100-hour  inspection  at  KAL-AERO,  Inc.,  an  approved  repair  station  on  November  17, 
1980.  This  inspection  system  consisted  of  alternate  100-  and  200-hour  inspections. 
The  system  was  set  up  in  such  a  way  as  to  insure  that  all  the  critical  elements  of  the 
aircraft  were  inspected  within  the  200-hour  cycle.  During  a  100-hour  inspection,  the 
fuel  system,  oil  system,  air  conditioning  system,  electrical  system,  landing  gear,  and 
the  elevator  and  rudder  trim  systems  are  checked.  During  a  200-hour  inspection, 
items  inspected  include  the  nose  gear  steering,  flight  control  bellcranks  and  pulleys, 
aileron,  rudder,  and  elevator  cables. 
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A  review  of  the  aircraft  logbooks  indicated  that  the  aircraft  should  have  been  given 
a  200-hour  inspection  on  November  17,  1080,  rather  than  the  100-hour  inspection  that  was 
performed.  Upon  review  of  the  discrepancies  discovered  during  the  100-hour  inspection, 
the  Safety  Board  found  that  several  items  had  been  deferred  on  instructions  of  the  pilot. 
Included  among  the  deferred  items  was  "elevator  push  pull  rod  at  bellerank  under  pilot's 
diair  noisy." 

During  the  examination  of  the  wreckage,  the  pivot  bolt  for  the  elevator  forward 
bellerank  was  found  to  be  missing  and  the  bellerank  had  moved  forward  in  its  attachment 
bracket.  The  elevator  forward  bellerank  is  mounted  under  the  cockpit  floorboards.  The 
pivot  bolt  was  later  located  in  the  area  of  the  bellerank,  but  the  nut  and  washer  were 
never  found.  Examination  of  the  pivot  bolt,  bellerank,  and  attachment  bracket  indicated 
that  the  bolt  had  not  been  in  place  for  some  time  and  that  the  attachment  bracket  had 
retained  the  bellerank  in  a  position  relatively  dose  to  its  normally  assembled  position. 
Examination  of  the  threads  on  the  pivot  bolt  indicated  that  the  nut  probably  had  never 
been  installed.  The  Safety  Board  could  not  ascertain  whether  the  pivot  bolt  and  nut  had 
been  removed  or  replaced  during  previous  aircraft  maintenance. 

A  test  was  conducted  using  another  aircraft  in  which  the  nut  was  removed  from  the 
pivot  bolt  of  the  elevator  forward  bellerank  and  the  controls  operated  without  load.  The 
test  showed  that  the  bolt  would  move  up  and  out  of  the  attachment  bracket  when  the 
elevator  control  was  operated.  The  test  also  demonstrated  that  when  the  bellerank  was 
retained  near  its  normal  assembled  position,  limited  elevator  control  was  possible;  when 
the  bellerank  moved  forward  in  the  attachment  bracket,  elevator  control  was  lost. 

The  mechanic  who  made  the  entry  in  the  logbook,  verifying  its  airworthiness  and 
releasing  the  aircraft  for  flight,  stated  that  he  did  not  verify  that  the  100-hour  inspection 
was  the  correct  inspection  to  be  performed.  Had  the  mechanic  reviewed  the  maintenance 
logbook,  he  would  have  known  that  the  aircraft  was  due  a  200-hour  inspection.  Had  the 
200-hour  inspection  been  accomplished,  the  problem  with  the  elevator  pivot  bolt  might 
have  been  identified  and  corrected. 

Our  investigation  indicates  that  the  improperly  secured  elevator  pivot  bolt  appears 
to  have  been  an  isolated  occurrence.  We  have  been  advised  that  a  General  Aviation 
Airworthiness  Alert  concerning  the  need  for  a  thorough  inspection  of  the  forward  elevator 
bellerank  pivot  bolt  assembly  will  be  issued.  However,  the  Safety  Board  is  also  concerned 
about  the  discrepancies  found  during  this  investigation  regarding  the  operation  of  the 
repair  station.  The  aircraft  was  returned  to  service  with  an  uncorrected  discrepancy  in  a 
primary  flight  control  system,  and  the  repair  station  personnel  failed  to  accomplish  the 
proper  200-hour  inspection. 

Therefore,  the  National  Transportation  Safety  Board  believes  that  corrective  action 
is  required  and  recommends  that  the  Federal  Aviation  Administration: 

Request  that  all  General  Aviation  District  Office  Maintenance 
Inspectors  review  the  procedures  of  repair  stations  under  their 
jurisdiction  to  ensure  that  aircraft  records  are  thoroughly  reviewed  and 
that  the  proper  inspections  are  performed  under  the  provisions  of 
14  CFR  91.217.  (Clsss  II,  Priority  Action)  (A-81-148) 


Otlice  ot  the  Administrator 


U  S  Deportment 
of  Transportation 

Federal  Avtotton 
Administration 


BOO  Inoepenoence  A*e  S  W 
Washington  DC  20531 


February  23,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avem«,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NT3B  Safety  Recommendations  A— 81 —1 54  through  A— 81 —1 56 
issued  by  the  Board  on  December  10,  1981.  These  recommendations  resulted 
from  the  Board's  special  investigation  of  the  air  traffic  oontrol  (ATC) 
system  of  the  United  States.  The  Board's  "Special  Investigation  Report — Air 
Traffic  Control  System"  (NTSB-SIR-81-7)  was  adopted  on  December  8,  1981. 

A-81 -1 54 .  Establish  a  program  to  periodically  reemphasize  use  of  the 
National  Aeronautics  and  Space  Administration's  Aviation  Safety  Reporting 
System  (ASRS)  by  controllers  to  report  hazardous  conditions. 

FAA  Comment.  We  will  periodically  reemphasize  to  controllers  the 
availability  of  NASA's  Aviation  Safety  Reporting  System  (ASRS)  to  report 
hazardous  conditions.  We  have  al30  instituted  a  procedure  whereby  the  ASRS 
monthly  newsletter  is  being  mailed  to  all  air  traffic  control  facilities,  in 
addition  to  the  ASRS  quarterly  reports.  The  Airman's  Information  Manual, 
Basic  Flight  Information  and  ATC  Procedures,  Section  6,  Safety,  Accident  and 
Hazard  Reports,  is  being  updated  to  reflect  the  latest  status  of  the  program 
and  the  availability  of  reporting  forms.  We  consider  action  completed  on 
Safety  Recommendation  A-81 -154. 

A-81 -1 55 •  Adopt  procedures  and  directives  to  use  the  student  evaluations 
prepared  by  academic  personnel  at  the  FAA  controller  training  center  as  a 
placement  tool  for  new  controllers. 

FAA  Comment.  Implementation  of  this  recommendation  is  not  feasible  during 
our  rebuilding  effort.  Personnel  assignments  must  continue  to  be  based  on 
the  need3  of  the  system  and  each  facility's  training  capacity.  Consistently, 
where  feasible,  regional  offices  are  using  student  evaluations  as  a  placement 
tool  for  newly  hired  potential  controllers.  Additionally,  Radar  Training 


Facility  (RTF)  scores  will  be  utilized  as  a  part  of  the  competitive  process 
when  selecting  controllers  for  radar  positions.  The  FAA  plans  no  further 
action  on  Recommendation  A-81 -155  at  this  time. 

A-81 -1 56 •  Establish  a  periodic  formal  evaluation  process  to  monitor  the 
standardization  of  ATC  practices  and  proficiency  of  controllers  utilizing  a 
facility's  staff  specialists  as  well  as  first-line  supervisors. 

FAA  Comment.  We  presently  have  an  established  Technical  Appraisal  Program 
( TAP )  Over-the-Shoulder  Evaluations  ( copy  enclosed ) .  This  program  is  to  be 
utilized  by  both  first-line  supervisors  and  facility  staff  specialists  at 
least  two  times  a  year.  Accordingly,  the  FAA  intends  to  take  no  further 
action  on  Safety  Recommendation  A-81 -156. 


Sincerely, 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  Decenber  10,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDAT I  ON (S ) 
A-8 1-154  through  -156 


On  August  18,  1981,  the  National  Transportation  Safety  Board  began  a  special 
investigation  of  the  air  traffic  control  (ATC)  system  of  the  United  States.  The 
Safety  Board  conducted  in-depth  studies  of  45  ATC  facilities  to  observe  the  operation 
of  the  ATC  system  under  the  reduced  controller  workforce  levels.  About  220 
controllers  and  supervisors  were  interviewed  in  the  ATC  facilities.  Additionally,  the 
Safety  Board  analyzed  the  Federal  Aviation  Administration  (FAA)  program  for  the 
training  of  replacement  controllers,  for  the  management  of  the  current  controller 
workforce,  and  for  programs  to  detect  and  control  stress  and  fatigue  in  the  controller 
population.  1/ 

The  interviews  with  controllers  and  supervisors  and  a  review  of  National 
Aeronautics  and  Space  Administration  (NASA)  Aviation  Safety  Reporting  System 
(ASRS)  data  indicated  that  some  working  controllers  were  either  unaware  of  the 
ASRS  system  or  did  not  appreciate  the  system's  potential  to  identify  safety 
deficiencies.  This  was  reflected  in  the  comments  of  the  controllers  and  the  review  of 
the  data.  The  Safety  Board  believes  that  the  ASRS  program  is  an  important  means  to 
identify  safety  deficiencies  in  the  National  Airspace  System.  The  ASRS  program 
should  be  a  safety  tool  at  each  ATC  facility,  and  new  controllers  coming  into  the 
FAA  should  have  a  full  understanding  and  appreciation  of  the  ASRS  program. 

The  investigation  of  the  FAA's  program  to  train  replacements  for  the  controller 
workforce  indicated  that  the  training  potential  of  the  Mike  Monroney  Aeronautical 
Center  is  not  being  used  properly  with  respect  to  the  assignment  of  new  controllers. 
The  center  has  the  ability  to  identify  trainees  who  have  the  potential  to  work  at 
high- density  ATC  facilities.  This  determination,  which  is  based  on  academic 
evaluations  and  the  performance  of  the  trainee  in  the  radar  training  facility,  can 
reduce  failure  rates  by  insuring  that  trainees  are  assigned  to  the  facilities  where  they 
are  most  likely  to  succeed.  However,  the  current  practice  is  to  assign  a  student  to  a 
facility  before  the  person  is  evaluated  at  the  training  center.  As  a  result,  the 
center's  potential  to  provide  accurate  trainee  evaluation  and  have  an  influence  on 
initial  assignments  is  not  used.  Training  personnel  at  the  center  cited  examples  of 

1/  Far  more  detailed  information,  read  Special  Investigation  Report— "Air  Traffic 
Control  System"  (NTSB-SIR-81-7). 
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divdopmaitd  controllers  who  have  Mown  potential  (or  radar  eon  trot  duty  in  Terminal 
Reder  Approach  Control  facilities  with  high-density  traffic  being  assigned  to  VPR  (visual 
flight  rules)  towers.  When  the  subject  was  discussed  with  training  center  personnel,  they 
stated  that  it  was  an  administrative  procedure  beyond  their  control.  They  stated  that  a 
student's  grade  and  instructor  evaluations  see  forwarded  to  the  region  (or  its  use.  In  (act, 
they  stated  that  one  region  requested  that  this  practice  be  discontinued.  The  Safety 
Board  believes  that  more  emphasis  should  be  placed  on  the  capability  of  the  center  to 
evaluate  and  recommend  placement  of  trainees.  An  assignment  procedure  baaed  on 
center  evaluations  should  reduce  the  facility  failure  rate  and  make  controllers  operational 
in  a  short  time. 

The  investigation  indicated  that  the  over-the-shoulder  training  evaluation  which  the 
PAA  uses  to  monitor  the  proficiency  and  training  needs  of  controllers  is  ineffective.  The 
Safety  Board  agrees  that  a  formal  controller  evaluation  process  is  necessary.  However, 
the  program  must  be  effective  and  must  provide  a  means  to  measure  the  proficiency  and 
standardization  of  the  controller  workforce.  Since  most  controllers  and  supervisors 
agreed  that  the  current  over-the-shoulder  evaluation  was  not  effective,  the  PAA  should 
develop  a  new,  standardized  program  which  would  measure  the  proficiency  and 
standardization  of  both  the  controllers  and  the  supervisors  and  staff  who  maintain 
certification  on  sectors  and  operating  positions. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Establish  a  program  to  periodically  reemphasize  use  of  the  National 
Aeronautics  and  Space  Administration's  Aviation  Safety  Reporting 
System  (ASRS)  by  controllers  to  report  hazardous  conditions.  (Class  01, 
Longer-Term  Action)  (A-81-154) 

Adopt  procedures  and  directives  to  use  the  student  evaluations  prepared 
by  academic  personnel  at  the  PAA  controller  training  center  as  a 
placement  tool  for  new  controllers.  (Class  m,  Longer-Term  Action) 
(A-81-155) 


Establish  a  periodic  formal  evaluation  process  to  monitor  the 
standardization  of  ATC  practices  and  proficiency  of  controllers  utilizing 
a  facility's  staff  specialists  as  well  as  first-line  supervisors.  (Class  0, 
Priority  Action)  (A-81-156) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS,  GOLDMAN,  AND 
BURBLE Y,  Members,  concurred  in  these  recommendations. 
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Otl.Ct*  O'  Aonnn»S!»dlOf 


US  Department 
of  Transportation 

Federal  Aviation 
Administration 


»  JO  maepe^aencr  Ave  S  vV 
Wat/ungjor-  L' C 


February  23,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  2059*1 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendation  A— 81—161  issued  by  the 
Board  on  January  5,  1982.  This  recommendation  resulted  from  the  Board's 
investigation  of  the  crash  of  a  Beech  aircraft  model  65-A80-8800,  N100UV, 
on  July  2,  1981,  7  miles  east-southeast  of  Madisonville,  Texas. 

A-81-161 .  Issue  a  General  Aviation  Airworthiness  Alert  (Advisory 
Circular  *13-16)  to  emphasize  the  importance  of  following  the  established 
procedures  published  in  the  manufacturer's  engine  overhaul  manual  with 
regard  to  masking  machined  bosses  when  crankcase  areas  are  painted. 

FAA  Corrment.  We  concur  with  the  NTSB  recommendation.  The  following  item 
will  be  placed  in  the  next  available  issue  of  the  General  Aviation  Air¬ 
worthiness  Alerts  (AC  43-16):  "Recent  disassembly  of  an  engine  revealed 
a  majority  of  cylinder  base  nuts  were  under- torqued ,  probably  the  result 
of  paint  on  the  machined  bosses  under  the  hold  down  nuts.  Maintenance 
personnel  should  meticulously  follow  manufacturer's  instructions  regarding 
any  finish  applied  to  any  machined  boss  to  preclude  over- torqued  or  under- 
torqued  fasteners."  The  Federal  Aviation  Administration  will  advise  the 
Board  upon  issuance  of  this  item  in  AC  43-16.  We  plan  no  further  action 
on  this  recommendation  and  consider  it  completed. 


Sincerely , 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  January  5,  1982 


Forwarded  to: 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20S91 


SAFETY  RECOMMENDAT I  ON (S) 
A-81-161 


On  July  2, 1981,  a  Beech  aircraft  model  65-A80-8800,  N100UV,  was  involved  in 
a  fatal  accident  about  7  miles  east-southeast  of  Madisonville,  Texas.  The  National 
Transportation  Safety  Board's  investigation  has  revealed  a  maintenance  problem 
which  we  believe  warrants  attention. 

The  aircraft  was  equipped  with  two  Aveo  Lycoming  direct  drive  engines,  Model 
IO  720-A1B.  Disassembly  and  examination  of  these  engines  revealed  that  a  majority 
of  the  cylinder  base  nuts  on  the  right  engine,  S/N  2-949-54A,  were  under-torqued. 
Further  examination  disclosed  that  the  cylinder  boss  area  under  the  nuts  had  been 
painted.  The  overhaul  manual,  section  3,  paragraph  3-28,  for  these  engines  specifies 
that  "all  machined  bosses  should  be  masked  before  painting.  Do  not  paint  areas  under 
hold  down  nuts  where  torque  is  required." 

Although  the  under-torqued  condition  of  the  engine  cylinder  base  nuts  was  not 
considered  a  factor  in  this  accident,  the  loss  of  a  cylinder  because  of  this  condition 
could  result  in  a  potentially  hazardous  situation. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 


Issue  a  General  Aviation  Airworthiness  Alert  (Advisory  Circular 
43-16)  to  emphasize  the  importance  of  following  the  established 
procedures  published  in  the  manufacturer's  engine  overhaul  manual 
with  regard  to  masking  machined  bosses  when  crankcase  areas  are 
painted.  (Class  n,  Priority  Action)  (A-81-161) 


KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY, 
Members,  concurred  in  this  recommendation.  GOLDMAN,  Member,  did  not 
participate.  *  ~ — 
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ames  B.  King 
Chairman 
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US  Department 
of  Transportation 

Federal  Aviation 
Administration 


Otlice  ot  me  Administrator  80C  independence  Ave  .  S  W 

Washington.  0  C  20591 


March  11,  1982 


Mr.  Jim  Barnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendation  A-81-162  issued  hy  the  Board 
on  January  5,  1982.  This  recommendation  resulted  from  the  Board's  investigation 
of  the  crash  of  a  Beech  aircraft  model  65-A80-8800,  N100BV  on  July  2,  1961 , 

7  miles  east-southeast  of  Madisonville,  Texas. 

A-81-162.  Require  all  holders  of  an  instrument  rating  and  a  raultiengine  rating 
to  demonstrate  their  ability  to  operate  a  multiengine  aircraft  under  normal  and 
emergency  conditions  by  reference  to  flight  instruments  only  as  a  prerequisite 
to  exercising  the  privileges  of  an  instrument  rating  in  multiengine  aircraft. 

PAA  Comment.  The  Federal  Aviation  Administration  (FAA)  concurs  in  principle 
with  Safety  Board  Recommendation  A-81-162.  We  are  presently  conducting  a 
regulatory  review  of  14  CPR  Parts  61  and  141  to  identify  areas  of  potential 
revision.  The  FAA  is  considering  requiring  multiengine  pilots,  both  instrument 
rated  and  noninstrument  rated,  to  demonstrate  appropriate  degrees  of  instrument 
proficiency. 

We  have  included  Recommendation  A-^l-^  in  the  agenda  for  consideration  during 
the  review  and  update  of  14  CTR  Parts  61  and  141.  It  is  anticipated  that  a 
Notice  of  Proposed  Rulemaking  will  be  issued  in  early  1985* 

We  will  keep  the  Board  informed  of  the  progress  as  our  review  program 
continues. 


Sincerely, 


- 

J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  January  5,  1982 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20501 


SAFETY  RECOMMENDAT I  ON (S) 
A-81-162 


About  1230  e.d.t.  on  July  2,  1981,  a  Beech  aircraft  model  65-A80-8800, 
N100UV,  operated  by  Universal  Airways,  Inc.,  under  14  CFR  91,  crashed  about 
7  miles  east-southeast  of  Madisonville,  Texas.  Witnesses  heard  a  small  explosion  and 
saw  the  aircraft  descend  from  a  dark  cloud;  the  wings  and  the  empennage  were  not 
attached  during  the  observed  portion  of  the  aircraft's  descent.  The  pilot  and  both 
passengers  were  killed.  The  aircraft  was  destroyed.  1/ 

The  investigation  indicates  that  the  in-flight  breakup  was  probably  caused  by 
excessive  airloads  generated  by  a  nose  up  control  input  by  the  pilot  at  high  speed. 
Based  on  weather  observations  made  by  the  National  Weather  Service,  reports  from 
pilots  in  the  Madisonville  area,  and  observations  of  witnesses  to  the  accident,  the 
in-flight  breakup  may  have  occurred  in  light-to-moderate  turbulence  in  instrument 
meteorological  conditions. 

A  review  of  the  pilot's  records  indicated  that  he  had  limited  experience  in  the 
operation  of  multiengine  aircraft  in  instrument  meteorological  conditions  and  had  not 
received  instrument  training  in  a  multiengine  aircraft.  Because  the  pilot  had 
acquired  an  instrument  rating  in  a  single-engine  aircraft,  he  had  not  been  required  to 
demonstrate  to  a  flight  instructor  or  flight  examiner  his  ability  to  satisfactorily  cope 
with  in-flight  emergencies,  such  as  unusual  attitudes,  gyro  instrument  failure,  or 
engine  failure,  in  a  multiengine  aircraft  under  simulated  or  actual  instrument 
meteorological  conditions. 


17  For  more  detailed  Information,  read  Aircraft  Accident  Report  -  "Universal 
Airways,  Inc.,  65-A80/Excalibur  Conversion,  N100UV,  Near  MadtsonviUe,  Texas, 
July  2, 1981"  (NTSB-AAR-81-17). 
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White  there  is  *  oommonslity  between  single-engine  and  multiengine  Instrument 
flying  techniques  and  procedures,  multiengine  aircraft  require  a  greater  degree  of  piloting 
skill  because  of  the  additional  powerptents,  more  complex  systems,  and  larger  si* 
weights.  The  Safety  Board  believes  that  the  differences  in  the  flight  characterise 
emergency  procedures  between  single-engine  and  multiangine  rating  aircraft  are  sue 
flight  instructora/examiners  should  require  multiengine  applicants  who  received 
instrument  rating  in  a  single-engine  aircraft  to  satisfactorily  demonstrate  their  abi 
handle  abnormal  in-flight  situations  in  a  multiengine  aircraft  under  actual  or  sim 
instrument  meteorological  conditions. 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration! 


Require  all  holders  of  an  instrument  rating  and  a  multiengine  rating  to 
demonstrate  their  ability  to  operate  a  multiengine  aircraft  under  normal 
and  emergency  conditions  by  reference  to  flight  instruments  only  as  a 
prerequisite  to  exercising  the  privileges  of  an  instrument  rating  in 
multiengine  aircraft.  (Class  II,  Priority  Action)  (A-81-162) 


KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members, 
concurred  in  this  recommendation.  GOLDMAN,  Member,  did  not  participate. 
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US  Department  Ollice  of  me  Administrator  800  inoepenoence  Ave  S  W 

Of  Transportation  Washington  DC  2089’ 

Federal  Aviation 
Administration 


February  22,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  will  acknowledge  receipt  of  NTSB  Safety  Recommendations  A-82-6  through 
A-82-15  issued  by  the  Board  on  January  28,  1982.  These  recommendations  resulted 
from  the  Board's  investigation  of  Air  Florida  Flight  90,  a  Boeing  737-222 
(N62AF).  The  aircraft  failed  to  achieve  a  sufficient  rate  of  climb,  struck  the 
14th  Street  Bridge  about  4,500  feet  from  the  departure  end  of  runway  36  at 
Washington  National  Airport,  and  crashed  into  the  Potomac  River. 

FAA  General  Remarks.  The  Itederal  Aviation  Administration  (FAA)  will  also  take 
this  opportunity  to  advise  the  Board  of  the  various  programs,  plans,  actions, 
and  Implementation  strategies  that  we  have  underway  or  planned  relative  to  the 
subject  recommendations. 

A-82-6.  Immediately  notify  all  air  carrier  operators  of  the  potential  hazard 
associated  with  engine  inlet  pressure  probe  icing,  and  require  that  they  provide 
flightcrews  with  information  on  how  to  recognize  this  hazard  and  requiring  that 
flightcrews  cross-check  all  engine  instruments  during  the  application  of 
takeoff  power. 

A-82-7 .  Immediately  review  the  predeparture  deicing  procedures  used  by  all  air 
carrier  operators  engaged  in  cold  weather  operations  and  the  information 
provided  to  flightcrews  to  emphasize  the  inability  of  deicing  fluid  to  protect 
against  reicing  resulting  from  precipitation  following  deicing. 

A-82-6.  Immediately  review  the  information  provided  by  air  carrier  operators  to 
flightcrews  engaged  in  cold  weather  operations  to  ensure  comprehensive  coverage 
of  all  aspects  of  such  operations,  including  the  effects  of  a  runway 
contaminated  by  snow  or  slush  on  takeoff,  and  methods  to  be  used  to  obtain 
maximum  effectiveness  of  engine  anti-ice  during  ground  operations  and  takeoffs. 
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A-82-1 5 •  Immediately  disseminate  the  contents  of  this  safety  recommendation 
letter  to  foreign  operators  involved  in  cold  weather  operations. 

FAA  Comment  A  telegraphic  message  was  transmitted  on  January  28  to  all  FAA 
facilities;  U.S.  air  carriers;  U.S.  owners,  operators,  aircraft  and  engine 
manufacturers  foreign  authorities  of  known  airplane  registration;  and  other 
interested  groups.  This  notice  contains  the  verbatim  contents  of  the  Board’s 
safety  recommendation  letter  issued  and  transmitted  to  the  FAA  on  January  28. 

The  purpose  of  the  transmittal  to  all  air  carrier  operators  and  manufacturers 
was  to  ensure  their  awareness  of  the  preliminary  findings  and  recommendations  as 
requested  by  the  Board. 

A  telephone  conference  (tele con)  was  conducted  on  January  29  involving  FAA 
headquarters  and  all  FAA  regional  flight  standards  division  personnel.  The 
telecon  was  initiated  to  advise  regional  flight  standards  personnel  to  contact 
all  air  carriers,  with  the  emphasis  on  operators  of  turbine-powered  aircraft,  to 
review  the  Board’s  safety  recommendations  and  each  operators'  respective  cold 
weather  operational  procedures,  training  programs,  and  contents  of  their 
operations  manuals,  as  requested  by  the  Board. 

A  survey  report  has  been  provided  by  each  FAA  region.  This  report  indicates 
that  all  air  carriers  have  been  contacted  and  made  aware  of  the  safety 
recommendations  and  hazards  associated  with  icing.  The  results  of  this  survey 
indicate  that  there  is  a  positive  attitude  on  the  part  of  industry  concerning 
these  safety  recommendations. 

In  addition,  an  Air  Carrier  Operations  Bulletin  (ACOB)  that  emphasizes  the 
appropriate  use  of  engine  anti-ice  will  be  issued  to  the  aircrews  in  the  near 
future.  A  copy  of  this  ACOB  will  be  forwarded  to  the  Board. 

The  FAA  considers  action  completed  on  NTSB  Safety  Recommendations  A-82-b,  -7, 

-8,  and  -15. 


A-82-9 .  Immediately  require  flightcrews  to  visually  inspect  wing  surfaces 
before  takeoff  if  snow  or  freezing  precipitation  is  in  progress  and  the  time 
elapsed  since  either  deicing  or  the  last  confirmation  that  surfaces  were  clear 
exceeds  20  minutes  to  ensure  compliance  with  14  CPR  121.629(b)  which  prohibits 
takeoff  if  frost,  snow  or  ice  is  adhering  to  the  wings  or  control  surfaces. 

FAA  Comment.  Reference  to  a  time  such  as  20  minutes  since  deicing  or  the  last 
confirmation  that  the  aircraft  surfaces  were  clear  is  not  considered  in  the  best 
interest  of  flight  safety.  Under  some  atmospheric  conditions  ice  may  form  in  a 
much  shorter  period  whether  ground  deicing  has  been  performed  or  not. 

Flightcrews  must  use  the  "clear  aircraft"  concept  specified  by  current  rules 
without  regard  to  specific  time  intervals.  Our  rationale  for  this  position  is 
as  follows: 
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1 .  Operators  use  various  deicing  fluids  and  strengths  and  use  various 
application  procedures  resulting  in  differing  characteristics. 

2.  Deicing  fluid  life  is  dependent  upon  many  variables  such  as: 


a.  The  type  of  fluid  used. 

b.  Fluid  strength.  (Aqueous  solutions  of  glycol  can  actually  have 
lower  freezing  points  than  pure  glycol . ) 

c.  Residual  moisture  on  the  surface  being  treated. 

d.  Precipitation  rate  and  type. 

e.  Ambient  temperature  and  dew  point. 

f.  Surface  temperature  as  influenced  by  many  factors  (e.g. ,  fuel 
temperature,  insolation,  wind  chill,  engine  and/or  APU  operation,  o 
systems  operation,  etc) . 

g.  Recirculation  effects,  such  as  that  possible  by  use  of  reverse 
thrust  or  that  arising  from  taxi  with  a  tailwind. 

h.  Fluid  application  procedures. 

3.  Under  some  atmospheric  conditions  "dry"  snow  may  become  wet  snow,  melt 
and  re freeze  on  warm  surfaces  such  as  fuel  tank  areas,  engine  nacelles  and 
areas  heated  by  anti-icing  systems,  even  if  the  aircraft  was  not  deiced. 
Further,  glycol  deiced  surfaces  can  turn  "dry"  snow  into  "wet"  snow. 
Bnphasis  should  be  placed  on  visual  inspection  regardless  of  whether  or  not 
deicing  has  occurred,  or  when  it  has  occurred. 

4.  Under  some  atmospheric  conditions,  ice  or  interfacial  slush  can  form  on 
one  side  of  the  aircraft  while  the  other  side  is  being  sprayed. 

5.  Stating  a  specific  time  interval  and  mislead  the  flightcrew  into  not 
performing  a  needed  pretakeoff  inspection. 

In  our  letter  of  February  11,  1 981 ,  in  response  to  NTSB  Safety  Recommendation 
A-80-114,  we  emphasized  the  validity  of  the  clean  aircraft  concept  and  indicated 
that  a  study  of  ethylene  glycol  mixtures  as  anti- icing  agents  would  be 
undertaken  by  our  RSfcD  organization.  The  R&D  study  has  been  initiated  and  the 
initial  steps  include: 

1 .  Review  of  current  ground  deicing  and  inspection  procedures  and  current 
guidelines. 

2.  Review  of  recent  studies  on  the  effects  of  frost  formations  on  aircraft 
performance. 
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3.  Development  of  additional  advisory  information  as  necessary. 

We  believe  these  initial  steps  are  necessary  to  form  a  sound  basis  for  proper 
guidance  or  any  changes  or  guidance  material  to  current  regulations.  We  also 
believe  that  these  initial  efforts  are  essential  to  identify  specific  additional 
R&D  needs. 

As  a  result  of  the  Air  Florida,  Flight  90,  B-737  accident  and  the  subject 
recommendation,  the  R&D  effort  has  been  accelerated.  We  do  not  anticipate  that 
changes  will  be  made  to  the  existing  clean  aircraft  concept.  However, 
information  resulting  from  R&D  efforts  is  expected  to  emphasize  improved 
procedures  to  assure  that  hazardous  ice  formation  does  not  exist  prior  to 
takeoff. 

A-82-10.  Immediately  issue  a  General  Notice  (GENOT)  to  all  FAA  tower  and  air 
carrier  ground  control  personnel  alerting  them  to  the  increased  potential  for 
aircraft  icing  during  long  delays  before  takeoff  and  when  aircraft  operate  in 
proximity  to  each  other  during  ground  operations  in  inclement  weather,  and 
encouraging  procedural  changes  where  possible  so  that  the  controllers  implement 
the  gate-hold  provisions  of  the  Facilities  Operations  and  Administration  Manual 
7210. 3F,  paragraph  1232. 

FAA  Comment.  A  copy  of  NTSB  Recommendations  A-82-6  through  -15  was  sent  in  its 
entirety  to  all  air  traffic  facilities  in  GENOT  form  on  January  28,  as  mentioned 
above.  We  believe  the  provisions  of  FAA  Facilities  Operations  and 
Administration  Manual  7210.3F,  paragraph  1232,  gate-hold  procedures,  adequately 
cover  the  handling  of  departure  procedure  delays.  The  GENOT  of  January  28  acts 
to  remind  facilities  to  review  their  application  of  these  procedures. 

A-82-1 3 ♦  Revise  the  air  traffic  control  procedures  with  respect  to  aircraft 
taxiing  for  takeoff,  holding  in  line  for  takeoff,  and  taking  off  to  provide  for 
increased  ground  separation  between  aircraft  whenever  freezing  weather 
conditions  and  attendant  aircraft  icing  problems  exist. 

FAA  Comment.  We  do  not  agree  that  there  is  a  need  to  revise  air  traffic  control 
procedures  as  suggested  in  this  recommendation.  There  are  a  largs  number  of 
variables/unknowns  associated  with  the  problem  of  airframe  and  powerplant  icing. 
We  believe  the  pilot  is  the  person  best  able  to  make  decisions  concerning 
aircraft  operational  requirements.  Air  traffic  controllers  will  oontinue  to 
provide  service  and  special  handling  to  aircraft  as  requested  by  the  pilot. 

A-82-1 4 .  Expand  the  training  curricula  for  air  traffic  controllers  and  trainees 
to  assure  that  instruction  includes  the  hazards  associated  with  structural  and 
engine  icing  aircraft. 

FAA  Comment.  In  the  meteorological  portion  of  Phase  II  in  the  basic  air  traffic 
training  program,  indepth  training  is  conducted  to  identify  the  forms  of  icirg 
and  its  effects  on  aircraft  performance. 

Additionally,  we  will  advise  the  present  work  force  via  the  Air  Traffic  Service 
Bulletin  of  the  hazard  associated  with  structure  and  engine  icing  of  aircraft. 
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The  FAA  considers  action  completed  on  NTSB  Safety  Recommendations  A-82-10,  -13, 
and  -14. 

A-82-1 1 .  Document  the  effect  of  engine  inlet  pressure  probe  blockage  on  engine 
instrument  readings  and  require  that  such  information  be  added  to  approved 
aircraft  flight  manuals. 

A-82-1 2 .  Amend  Advisory  Circulars  91 -13c,  "Cold  Weather  Operation  of  Aircraft," 
and  91-51 ,  "Airplane  Deice  and  Anti-Ice  Systems,"  to  discuss  in  detail  the 
effects  and  hazards  associated  with  engine  inlet  pressure  probe  icing. 

PAA  Comment.  A  new  advisory  circular  (AC)  is  being  developed  which  will  include 
a  complete  discussion  of  the  hazards  of  engine  inlet  icing,  pressure  probe  icing 
and  blockage,  and  methods  a  flightcrew  can  use  to  recognize  these  conditions  and 
properly  use  the  engine  anti-ice  system.  In  addition,  a  detailed  technical 
analysis  is  being  undertaken  in  order  to  include  specific  engine  instrument 
reading  impacts,  cross-check  procedures,  and  performance  degradation  parameters 
in  this  AC.  Initial  information  from  this  study  is  being  immediately 
disseminated  to  the  field  in  the  ACOB  described  in  our  response  to  NTSB  Safety 
Recommendation  A-82-6.  When  completed,  this  AC  will  be  forwarded  to  the  Safety 
Board.  Flight  Manuals  will  be  revised  after  the  AC  is  completed,  if  such 
changes  are  deemed  essential  for  flight  safety. 

In  addition,  the  FAA  will  perform  a  detailed  review  of  AC  91 -13c  and  AC  91-51  in 
order  to  update  them  as  required  in  areas  other  than  that  covered  by  the  new  AC 
on  engine  inlet  icing. 


Sincerely, 

J.  Lynn  Helms 
Administrator 


Enclosure 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  O.C. 


i  SSUED :  January  28,  1982 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-82-6  through  -15 


As  a  result  of  its  continuing  investigation  of  the  crash  of  Air  Florida  Flight  90, 
a  Boeing  737-222  (N62AF),  about  1601  e.d.t.  on  January  13,  1982,  the  National 
Transportation  Safety  Board  believes  that  immediate  corrective  action  is  needed  in 
the  area  of  cold-weather  operations  procedures.  The  aircraft  had  departed  from 
runway  36  at  Washington  National  Airport  in  moderate  to  heavy  snowfall  and  low 
visibility.  The  aircraft  failed  to  achieve  a  sufficient  rate  of  climb,  struck  the  14th 
Street  Bridge  about  4,500  feet  from  the  departure  end  of  the  runway,  and  crashed 
into  the  Potomac  River.  Seventy- four  of  the  79  persons  aboard  the  aircraft  were 
killed  either  on  impact  or  by  drowning,  and  4  persons  in  automobiles  on  the  bridge 
were  killed  when  the  vehicles  were  struck  by  the  descending  aircraft. 

A  weather  observation  taken  within  15  minutes  after  the  accident  indicated 
that  the  visibility  was  3/8  mile  in  snow,  the  temperature  and  dewpoint  were  both  24°, 
and  the  wind  was  from  020°  at  13  knots.  The  evidence  gathered  to  date  shows  that 
about  45  minutes  had  elapsed  between  the  final  deicing  of  the  aircraft's  aerodynamic 
surfaces  with  an  ethylene  glycol/water  solution  and  the  takeoff.  During  the 
45-minute  period,  an  additional  0.7  to  1.0  inch  of  snow  had  accumulated.  Therefore, 
the  Board's  continuing  investigation  is  focusing  on,  among  other  factors,  those  which 
could  have  affected  the  aircraft's  takeoff  and  climb  performance.  These  will  include 
the  effect  of  a  runway  contaminated  by  snow  or  slush  on  takeoff  acceleration,  the 
extent  to  which  aerodynamic  lift  is  degraded  by  contaminated  airfoils,  and  the 
possible  effects  of  engine  nacelle  and  pressure  probe  icing. 

In  previous  Safety  Recommendations  (A-80-112  through  A-80-114),  the  Safety 
Board  has  expressed  concern  about  the  lack  of  knowledge  of  operators  and 
flighterews  regarding  the  inability  of  deicing  fluid  to  protect  against  icing  from 
precipitation  following  deicing.  We  ware  pleased  by  the  FAA's  issuance  of  Air 
Carrier  Operations  Bulletin  No.  7-81-1  and  the  proposed  research  and  development 
study  referenced  in  your  February  11,  1981,  letter  to  the  Board.  However,  we  now 
believe  that  more  positive  and  immediate  actions  are  needed  to  provide  safe 
operations  during  the  current  winter  months.  Bulletin  No.  7-81-1  advises  principal 
inspectors  to  request  operators  to  review  their  deicing  and  anti-icing  procedures  for 
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adequacy.  The  Safety  Board  does  not  believe  that  this  approach  has  obtained  the  needed 
results.  Rather,  the  FAA  must  actually  review  prescribed  procedures  andthose  actually 
used  by  all  air  carrier  maintenance  and  dispatch  personnel,  and  flightcrews  who  routinely 
conduct  cold  weather  operations  to  assure  (1)  that  they  are  provided  with  sufficient  and 
accurate  information  regarding  proper  deicing  procedures  and  (2)  that  they  are  alerted  to 
misconceptions  regarding  the  anti-icing  effectiveness  of  these  procedures. 

Additionally,  the  Safety  Board's  review  of  a  number  of  air  carrier  operations 
manuals  indicates  that  some  do  not  contain  information  regarding  the  potential 
degradation  in  takeoff  acceleration  which  can  result  from  snow,  slush,  or  water  on  the 
runway.  More  significantly,  all  operators  of  similar  model  aircraft  apparently  do  not  have 
standard,  optimum  procedures  regarding  the  use  of  engine  anti-ice  during  ground 
operation  and  takeoff.  The  preliminary  investigation  of  the  Air  Florida  accident  indicates 
that  the  engine  anti-ice  system  was  OFF  at  the  time  of  impact,  and  the  Safety  Board  has 
not  yet  determined  whether  the  engine  anti-ice  system  had  been  used  during  the 
pre-takeoff  ground  operation. 

Without  regard  to  whether  the  ground  operations  had  been  conducted  using  engine 
anti-ice,  the  Safety  Board  is  concerned  that  ice  accumulation  on  the  JT8D  engine  inlet 
pressure  probe  (PT2)  could  have  affected  the  function  of  the  engine  pressure  ratio  (EPR) 
indicator  to  the  extent  that  the  crew  was  presented  with  a  false  indication  of  takeoff 
thrust  when  the  engine  reached  some  lower  thrust  level.  Recent  discussion  with  another 
air  carrier  has  recently  disclosed  that  an  abnormal  number  of  takeoffs  have  been  rejected 
by  pilots  of  B-737  and  B-727  aircraft  because  of  problems  with  EPR  indications  during  the 
recent  cold  weather.  In  all  of  these  instances,  pilots  stated  that  both  ground  operations 
and  the  attempted  takeoff  were  conducted  with  engine  anti-ice  ON  and  operating  and  in 
all  cases  the  takeoff  was  rejected  because  the  EPR  indication  failed  to  reach  takeoff 
values.  Preliminary  discussions  between  our  engineering  staff,  a  representative  of  the 
engine  manufacturer,  and  air  carrier  engineering  personnel  indicate  that,  with  a  blocked 
PT2  probe,  the  EPR  indicator  will  give  an  indication  that  thrust  is  higher  than  actual  with 
engine  anti-ice  OFF  and  that  is  lower  than  actual  with  anti-ice  ON.  Any  inaccurate 
indication  of  thrust  level  presents  the  obvious  hazard  of  a  rejected  takeoff  on  a  slippery 
runway.  However,  an  indication  of  higher  than  actual  thrust  can  be  even  more  hazardous 
if  a  pilot  referencing  the  EPR  gage  for  setting  engine  thrust  attempts  to  accelerate  and 
take  off  with  insufficient  thrust. 

Most  of  these  pilots  stated  that  before  they  attempted  takeoff,  they  had  been 
required  to  taxi  or  hold  behind  other  aircraft  while  awaiting  takeoff  clearance  and  that 
engine  thrust  levels  sufficient  for  effective  anti-icing  could  not  be  achieved  because  of 
the  low  coefficient  of  friction  of  the  taxiway,  runup  pad,  and  runway  surfaces.  Icing 
problems  may  occur  more  often  as  a  result  of  the  more  frequent  ground  delays  being 
experienced  during  the  rebuilding  of  the  ATC  system.  Therefore,  we  believe  that  all 
flightcrews  should  be  immediately  alerted  to  the  dangers  of  engine  inlet  pressure  probe 
icing,  the  effect  of  anti-ice  usage  on  erroneous  thrust  indications,  the  absolute 
requirement  to  cross-check  all  engine  instruments  during  the  application  of  takeoff 
power,  and  the  importance  and  significance  of  the  requirements  of  14  CFR  121.628(b).  If 


l/  14  6FR  121.629(b)  states,  "No  person  may  takeoff  an  aircraft  when  frost,  snow,  or  ice 
&  adhering  to  the  wings,  control  surfaces,  or  propellers  of  the  aircraft." 
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We  also  believe  that  FAA  tower  and  ground  control  personnel  should  be  informed  of 
greater-then- normal  icing  potential  which  exists  when  an  aircraft  encounters  lengthy 
ind  delays  and  the  potential  for  thawing  and  refreezing  when  an  aircraft  is  required  to 
or  hold  near  another  aircraft's  engine  exhaust.  Further,  controllers  should  implement 
gate-hold  provisions  of  the  Facilities  Operations  and  Administration  Manual  7210.3F, 
Paragraph  1232.  2/ 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

*  # 

Immediately  notify  all  air  carrier  operators  of  the  potential  hazard 
associated  with  engine  inlet  pressure  probe  icing,  and  require  that  they 
provide  flightcrews  with  information  on  how  to  recognize  this  hazard  and 
requiring  that  flightcrews  cross-check  all  engine  instruments  during  the 
application  of  takeoff  power.  (Class  I,  Urgent  Action)  (A-82-6) 

Immediately  review  the  predeparture  deicing  procedures  used  by  all  air 
carrier  operators  engaged  in  cold  weather  operations  and  the  information 
provided  to  flightcrews  to  emphasize  the  inability  of  deicing  fluid  to 
protect  against  reicing  resulting  from  precipitation  following  deicing. 

(Class  I,  Urgent  Action)  (A-82-7) 

Immediately  review  the  information  provided  by  air  carrier  operators  to 
flightcrews  engaged  in  cold  weather  operations  to  ensure  comprehensive 
coverage  of  all  aspects  of  such  operations,  including  the  effects  of  a 
runway  contaminated  by  snow  or  slush  on  takeoff,  and  methods  to  be 
used  to  obtain  maximum  effectiveness  of  engine  anti-ice  during  ground 
operations  and  takeoffs.  (Class  I,  Urgent  Action)  (A-82-8) 

Immediately  require  flightcrews  to  visually  inspect  wing  surfaces  before 
takeoff  if  snow  or  freezing  precipitation  is  in  progress  and  the  time 
elapsed  since  either  deicing  or  the  last  confirmation  that  surfaces  were 
clear  exceeds  20  minutes  to  ensure  compliance  with  14  CFR  121.629(b) 
which  prohibits  takeoff  if  frost,  snow  or  ice  is  adhering  to  the  wings  or 
control  surfaces.  (Class  I,  Urgent  Action)  (A-82-9) 

Immediately  issue  a  General  Notice  (GENOT)  to  all  FAA  tower  and  air 
carrier  ground  control  personnel  alerting  them  to  the  increased  potential 
for  aircraft  icing  during  long  delays  before  takeoff  and  when  aircraft 
operate  in  proximity  to  each  other  during  ground  operations  in  inclement 
weather,  and  encouraging  procedural  changes  where  possible  so  that  the 
controllers  implement  the  gate-hold  provisions  of  the  Facilities 
Operations  and  Administration  Manual  7210.3F,  paragraph  1232. 

(Class  I,  Urgent  Action)  (A-82-10) 

Document  the  effect  of  engine  inlet  pressure  probe  blockage  on  engine 
instrument  readings  and  require  that  such  information  be  added  to 
approved  aircraft  flight  manuals.  (Class  A,  Priority  Action)  (A-82-11) 


17  Paragraph  1232(a)  states,  "The  objective  of  gate-hold  procedures  is  to  achieve 
departure  delays  of  5  minutes  or  less  after  engine  start  and  taxi  time.. .Implement  gate- 
hold  procedures  whenever  departure  delays  exceed  or  are  expected  to  exceed  5  minutes. 


059 


Amend  Advisory  Ciroulsrs  91-130,  "Cold  Weather  Operation  of  Aircraft," 
and  91-51,  "Airplane  Dales  and  Anti-Ice  Systems,"  to  discuss  In  detail 
the  effects  and  hazards  associated  with  angina  inlet  pressure  probe  icing. 
(Class  n,  Priority  Action)  (A-82-12) 

Revise  the  air  traffic  control  procedures  with  respect  to  aircraft  taxiing 
for  takeoff,  holding  in  line  for  takeoff,  and  taking  off  to  provide  for 
increased  ground  separation  between  aircraft  whenever  freezing  weather 
conditions  and  attendant  aircraft  icing  problems  exist  (Class  n.  Priority 
Action)  (A-82-13) 

Expand  the  training  curricula  for  air  traffic  controllers  and  trainees  to 
assure  that  instruction  indudes  the  hazards  associated  with  structural 
and  engine  icing  of  aircraft.  (Class  n  Priority  Action)  (A-82-14) 

Immediately  disseminate  the  contents  of  this  safety  recommendation 
letter  to  foreign  operators  involved  in  cold  weather  operations.  (Class  I, 
Urgent  Action)  (A-82-15) 

BURNETT,  Acting  Chairman,  and  McADAMS,  GOLDMAN,  and  BURSLEY,  Members, 
concurred  in  these  recommendations. 
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US  Department  Oitice  of  the  Administrator 

c*  Transportation 

Federal  Aviation 
Administration 

January  12,  1982 

The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendation  A-81-96  issued 
September  10,  1961,  and  supplements  our  letter  of  October  28,  1981.  This 
also  responds  to  your  letter  of  November  13,  1981,  in  which  you  advised  the 
Federal  Aviation  Administration  (FAA)  that  pending  issuance  of  an 
Airworthiness  Directive  (AD),  Safety  Recommendation  A-81-96  would  be 
maintained  in  an  "Open — Acceptable  Action"  status.  The  Safety  Board's 
recommendation  resulted  from  your  investigation  of  an  incident  involving  a 
Piper  PA-32R  at  Raeford,  North  Carolina,  on  September  3,  1980.  The  nose 
landing  gear  collapsed  during  rollout  after  a  normal  landing. 

A-81-96.  Issue  an  Airworthiness  Directive  making  the  provisions  of  Piper 
Aircraft  Corporation  Service  Bulletin  No.  720  mandatory  for  all  PA-32R  series 
aircraft. 

FAA  Comae nt.  The  FAA  issued  AD-81 -24-07 ,  effective  November  20,  1961,  which 
requires  modification  of  the  nose  landing  gear  on  certain  Piper  Models  PA-32R 
and  PA-32RT  series  airplanes  within  50  hours  time  in  service.  A  copy  of  the 
final  rule,  as  published  in  the  Federal  Register  (.46  FR  56777,  November  19, 
1981),  is  enclosed  for  your  information.  The  FAA  considers  action  on  this 
recommendation  completed. 


800  Independence  Ave  .  S  W 
Washington  DC  20591 


Sincerely, 


Enclosure 


J.  Lynn  Helms 
Administrator 
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Office  of  the  Chairmen 


National  Transportation  Safaty  Board 

Waahingt on,  D.C.  20594 

November  13,  1981 


Honorable  J.  Lynn  Helms 

Administrator  ;< 

Federal  Aviation  Administraljion 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  of  October  28,  1981,  responding  to  National  Trans¬ 
portation  safety  Board  Safety  Recommendation  A-81-96  issued  September  10,  1981. 
This  recommendation  stemmed  from  our  investigation  of  an  incident  involving  a 
Piper  PA-32R  at  Raeford,  North  Carolina,  on  September  3,  1980.  The  nose  landing 
gear  collapsed  during  rollout  after  a  normal  landing.  A  review  of  accident/ 
incident  reports  indicated  several  instances  of  nose  landing  gear  collapse  due  to 
failure  of  the  nose  landing  gear  downlock,  P/N  38078-02.  We  recommended  that  the 
Federal  Aviation  Administration  (FAA)  issue  an  Airworthiness  Directive  (AD)  to 
make  the  provisions  of  Piper  Aircraft  Corporation  Service  Bulletin  mandatory  for 
all  PA-32R  series  aircraft. 

The  Safety  Board  is  pleased  to  note  that  the  FAA  concurs  in  this  recommen¬ 
dation  and  will  issue  an  AD  as  recommended.  Pending  the  issuance  of  the  AD, 
Safety  Recommendation  A-81-96  will  be  maintained  in  an  "Open — Acceptable  Action" 
status. 


Sincerely  yours, 


© 

US  Department  0,1  “  01  Ine  Ao^n.^aio. 

of  Transportation 

Federal  Aviation 
Administration 


OCT  28  1981 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recoirmendation  A-81-96  issued  by  the  Board 
on  September  10,  1981.  This  recommendation  resulted  from  the  Board's  inves¬ 
tigation  of  an  aircraft  accident  caused  by  a  slowly  collapsed  nose  landing 
gear  on  a  Piper  PA-32R,  N2252Q,  during  rollout  after  a  normal  landing.  This 
accident  occurred  at  Raeford,  North  Carolina,  on  September  3,  1980.  The 
pilot  stated  that  just  before  touchdown  he  saw  three  green  landing  gear  light 
indications. 

Examination  of  the  nose  landing  gear  assembly  revealed  that  the  nose  landing 
gear  downlock  retaining  screw,  P/N  410011,  was  loose,  worn,  and  bent.  The 
retaining  nut,  P/N  404887,  had  backed  off  but  was  still  on  the  threads.  This 
looseness  in  the  retaining  nut  allowed  the  eccentric  bushing,  P/N  35662-02, 
to  rotate  and  slide.  This  would  randomly  result  in  misalignment  of  the  nose 
gear  downlock,  P/N  38078-02,  and  the  downlock  bearing  (fixed).  Although  the 
microswitch  could  engage  and  illuminate  the  green  nose  gear  landing  light  on 
the  instrument  panel,  the  mechanical  downlock  would  not  necessarily  be 
positively  engaged. 

On  April  10,  1981,  a  Federal  Aviation  Administration  (FAA)  Systems  Analysis 
and  Summary  Report  was  issued  which  pointed  out  that  a  review  of  Service 
Difficulty  Reports  indicated  an  upward  trend  in  nose  landing  gear  downlock 
failures  in  PA-32R  aircraft.  There  were  18  reports  over  a  4-year  period 
ending  March  5,  1981.  Nine  of  these  reports  were  received  during  the  period 
April  21,  1980,  through  March  5,  1981. 

In  addition,  a  revi ew  of  FAA  accident/incident  reports  shows  that  there 
have  been  nine  incidents  in  which  the  nose  landing  gear  has  collapsed  due 
to  a  failure  of  the  nose  landing  gear  downlock,  P/N  38078-02.  One  incident 
occurred  in  1978,  six  occurred  in  1980,  and  tvo  occurred  in  1981.  The  cutoff 
date  for  these  data  war;  March  13,  198). 
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A-81-96.  Issue  an  Airworthiness  Directive  making  the  provisions  of  Piper 
Aircraft  Corporation  Service  Bulletin  No.  720  mandatory  for  all  PA-32R  series 
aircraft. 

FAA  Carmen t.  The  FAA  concurs  in  this  recommendation.  Prior  to  issuance  of 
Safety  Recommendation  A-81-96,  the  Board  had  been  informally  advised  that 
Piper's  corrective  action  would  be  published  as  Service  Bulletin  No.  720. 
However,  in  subsequent  action,  on  October  2,  1981,  the  service  publication 
was  reidentified  and  will  be  published  as  Service  Letter  No.  927. 

An  airworthiness  directive  (AD)  is  currently  in  preparation  and  will  be 
published  to  coincide  with  publication  of  Piper  Service  Letter  No.  927  and 
the  availability  of  the  associated  Service  Kit,  Piper  part  number  764-135V. 
Piper  states  that  the  publication  and  parts  availability  began  during  the 
week  of  October  12,  1981. 

The  AD  will  be  published  under  Docket  Number  81-SO-57,  and  a  copy  will  be 
forwarded  to  the  Safety  Board  when  published.  With  issuance  of  the  AD,  the 
FAA  considers  action  completed  on  Safety  Recommendation  A-81-96. 

Sincerely, 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED: 


10  m 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  1 

Administrator  / 

Federal  Aviation  Administration  l  SAFETY  RECOMHENDAT  ION (S) 

Washington,  D.C.  20591  / 

V  A-81-96 


On  September  3,  1990,  the  nose  landing  gear  on  a  Piper  PA-32R,  N2252Q, 
slowly  collapsed  during  rollout  after  a  normal  landing  at  Raeford,  North  Carolina. 
The  pilot  stated  that  just  before  touchdown  he  saw  three  green  landing  gear  light 
indications. 


Examination  of  the  nose  landing  gear  assembly  revealed  that  the  nose  landing 
gear  downlock  retaining  screw,  P/N  410011,  was  loose,  worn,  and  bent.  The  retaining 
nut,  P/N  404887,  had  backed  off  but  was  still  on  the  threads.  This  looseness  in  the 
retaining  nut  allowed  the  eccentric  bushing,’ P/N  35062-02,  to  rotate  and  slide.  This 
would  randomly  result  in  misalignment  of  the  nose  gear  downlock,  P/N  38078-02,  and 
the  downlock  bearing  (fixed).  Although  the  microswitch  could  engage  and  illuminate 
the  green  nose  gear  landing  light  on  the  instrument  panel,  the  mechanical  downlock 
would  not  necessarily  be  positively  engaged. 

The  aircraft  records  indicated  the  last  annual  inspection  was  accomplished  in 
November  1979  (total  aircraft  time  was  1550.0  hours).  The  last  100-hour  inspection 
was  accomplished  on  February  23,  1980  (total  aircraft  time  was  1650.0  hours).  The 
total  time  on  the  aircraft  at  the  time  of  the  incident  was  1,673.84  hours. 


On  April  10,  1981,  a  Federal  Aviation  Administration  (FA A)  Systems  Analysis 
and  Summary  Report  was  issued  which  pointed  out  that  a  review  of  Service  Difficulty 
Reports  indicated  an  upward  trend  in  nose  landing  gear  downlock  failures  in  PA-32R 
aircraft.  There  were  18  reports  over  a  4-year  period  ending  March  5, 1981.  Nine  of 
these  reports  were  received  during  the  period  April  21,  1980,  through  March  5, 1981. 

In  addition,  a  review  of  FAA  accident/incident  reports  shows  that  there  have 
been  nine  incidents  in  which  the  nose  landing  gear  has  collapsed  due  to  a  failure  of 
the  nose  landing  gear  downlock,  P/N  38078-02.  One  incident  occurred  in  1978,  six 
occurred  in  1980,  and  two  occurred  in  1981.  The  cutoff  date  for  these  data  was 
March  13, 1981. 
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Examination  of  the  Safety  Board's  briefs  of  accidents  involving  Piper  PA-32  aircraft 
where  landing  gear  was  a  cause/factor  (1975-1979)  shows  no  incidents  or  accidents 
resulting  from  failure  of  the  nose  landing  gear  downlock  assembly. 

The  Safety  Board  is  aware  that  the  PAA  is  currently  evaluating  a  draft  of  Piper 
Aircraft  Corporation's  Service  Bulletin  No.  720.  This  draft  would  announce  the 
availability  of  a  Nose  Landing  dear  Modification  Kit,  P/N  764-135V,  that  when  installed 
will  maintain  the  designed  structural  integrity  and  proper  function  of  the  nose  landing 
gear  downlock  system.  Compliance  with  this  modification  is  proposed  at  the  next 
regularly  scheduled  inspection  event  but  not  to  exceed  the  next  100  hours  of  operation 
after  the  bulletin  is  issued. 

Since  the  unsafe  conditions  found  on  the  incident  aircraft  might  be  present  on  other 
PA-32R  aircraft,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  making  the  provisions  of  Piper  Aircraft 
Corporation  Service  Bulletin  No.  720  mandatory  for  all  PA-32R  series 
aircraft.  (Class  n,  Priority  Action)  (A-81-96) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


© 

U.S  Department 
of  Transportanon 

Federal  Aviation 
Administration 


Office  Of  the  Admin ist 'a lor  000  indepenger'ce  Awe  S  W 

Washington  DC  20*>^1 


FEB  L  m2 

Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  20594 

Dear  Mr.^ftairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendations  A-78-5  through 
A-78-12  issued  March  2,  1978,  and  supplements  our  previous  correspondence  on 
this  subject  dated  May  30,  1978,  August  9,  1978,  and  March  9,  1979*  These 
recommendations  resulted  from  the  NTSB's  special  study,  "Emergency  Locator 
Transmitters  —  an  Overview"  (NTSB-AAS-78-1 ) .  Safety  Recommendation  A-78-10 
was  classified  in  a  "Closed — Acceptable  Action"  status  on  February  21,  1 979 - 
The  seven  remaining  recommendations  involved  long-term  actions  and  are  now 
addressed  individually  in  this  correspondence. 

A-78-5 .  Establish  the  location(s)  and  method  of  mounting  an  automatic 
fixed-type  ELT  in  an  aircraft  so  that  they  will  properly  operate  consistent 
with  the  RTCA-SC  127  revised  Minimum  Performance  Standards;  include  this  in 
the  Technical  Standard  Order  which  will  incorporate  the  RTCA-SC  127  revised 
Minimum  Performance  Standards  on  ELT's. 

A-78-6.  Establish  the  location's)  and  method  of  mounting  a  fixed-type 
antennal ae)  externally  to  an  aircraft  so  that  the  ELT  will  properly  operate 
consistent  with  the  RTCA-SC  127  revised  Minimum  Performance  Standards; 
include  this  in  the  Technical  Standard  Order  which  will  incorporate  the 
RTCA-SC  127  revised  Minimum  Performance  Standards  on  ELT's. 

A-78-8.  Include  a  provision  in  the  Technical  Standard  Order  which  will 
incorporate  the  RTCA-SC  127  revised  Minimum  Performance  Standards  on  ELT’s 
requiring  that  the  ELT  and  battery  be  readily  accessible  for  visual 
inspection. 

A-78-1 1 .  Field  test  preproduction  ELT  prototypes  supplied  by  manufacturers 
to  insure  that  these  second-generation  ELT's  will  perform  satisfactorily 
under  field  conditions  and  will  also  meet  RTCA-SC  127  Minimum  Performance 
Standards. 

A-78-1 2 .  Request  general  aviation  aircraft  manufacturers  that  provide 
prefLignt  checklists  with  their  aircraft,  to  include  in  their  checklists,  the 
statement  "ELT  ARMED”  in  the  preflight  section  and  "ELT  OFF"  in  the  shutdown 
and  parking  section. 


067 


2 


PAA  Comment.  The  Radio  Technical  Commission  for  Aeronautics  Special 
Committee  136,  (RTCA-SC  136)  with  NASA  and  Federal  Aviation  Administration 
(PAA)  participation,  is  producing  a  Minimum  Operating  Performance  Standard 
(MOPS)  on  ELT  installation  and  performance,  and  it  is  also  considering  the 
inclusion  of  aircraft  flight  manual  guidance  for  ELT  procedures.  The  PAA 
expects  to  adopt  the  minimum  performance  portion  of  the  MOPS  as  a  revised 
Technical  Standard  Order  (TSO)  for  emergency  locator  transmitters  (ELT).  In 
addition,  PAA/NASA  will  develop  reports  on:  (1 )  guidance  material  for  proper 
installation  of  ELT's  aboard  aircraft;  (2)  cockpit  remote  control /monitoring 
equipnent;  (3)  an  improved  crash  sensor;  and  (4)  recommend  parameters  for 
routine  ELT  inspection.  This  program  is  expected  to  be  completed  by  December 
1982,  and  we  believe  the  efforts  are  fully  responsive  to  the  intent  of  these 
five  safety  recommendations.  As  second  generation  ELT's  become  available, 
appropriate  testing  of  production  samples  will  be  conducted  to  determine 
compliance  with  published  performance  standards.  The  PAA  will  keep  the  Board 
informed  of  significant  progress  as  the  program  continues. 

A-78-7 .  Study  existing  and  proposed  batteries  or  undertake  research  to 
provide  a  battery  or  battery  system  that  will  provide  useful  operation  of  the 
ELT  for  at  least  50  hours  and  -40"  C  and  require  its  use  within  the 
second-generation  ELT's. 

FAA  Comment.  A  study  and  tests  have  been  conducted  by  RTCA-SC  136  members  to 
determine  if  batteries  can  operate  satisfactorily  for  ELT's  at  lower 
temperatures  to  -40  C.  This  matter  is  currently  being  evaluated  by  the 
committee . 

A-78-9 .  Amend  14  CPR  43,  Appendix  D,  to  include  a  separate,  specific  line 
item  in  either  the  annual  or  100-hour  maintenance  inspection,  or  both,  to 
require  a  visual  check  of  the  ELT  system,  including  the  ELT,  battery,  antenna 
or  antennae,  cockpit  control  and  warning  light  for  indications  of  problems, 
including  corrosion  and  improper  connections  and  an  operational  check  of  the 
system. 

PAA  Comment.  The  PAA  considered  rulemaking  regarding  Appendix  D  of  FAR 
Part  43  and  has  determined  that  the  present  rules  regarding  ELT's  are 
adequate.  Additionally,  a  program  in  the  form  of  a  35mm  slide  presentation 
to  emphasize  proper  inspection  of  ELT's  within  the  framework  of  existing 
regulation  was  instituted.  We  have  found  this  program  to  be  effective  in 
making  the  public  aware  of  ELT  maintenance  requirements.  Accordingly,  the 
PAA  does  not  intend  to  pursue  this  matter  further,  and  we  consider  aotion  on 
Safety  Recommendation  A-78-9  completed. 


Sincerely, 


Enclosures 


J .  Lynn  Helms 
Administrator 
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CUTIV/E/CORRESPONDENCE 

National  Transportation  Safaty  Board 

Washington,  O.C.  20534 


Office  of  the  Chairman 


Honorable  J.  Lynn  Helms 
Admi ni s  tr  a tor 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Please  refer  to  National  Transportation  Safety  Board  Safety  Recommendations 
A-78-5  through  -12  issued  March  2,  1978.  These  recommendations  stemmed  from 
our  special  study,  ',Emer9ency  Locator  Transmitters  —  an  Overview"  (NTSB-AAS-76-1) . 
We  are  aware  that  the  Federal  Aviation  Administration  has  taken  many  actions 
to  resolve  these  old  recommendations.  However,  in  order  to  update  our  records, 
we  request  a  current  status  report. 


Sincerely  yours. 


James  B.  King 
Chairman 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 


March  9,  1979 


WASHINGTON,  O.C.  20591 


Mr.  Frank  T.  Taylor 

Chief,  Bureau  of  Accident  Investigation 
National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Taylor: 

In  accordance  with  the  discussion  of  NTSB  Safety  Recommendation 
78-9  in  the  NTSB/FAA  Quarterly  Meeting  of  March  2,  we  have 
enclosed  copies  of  the  following  issuances: 

Advisory  Circular  AC  91-44,  "Emergency  Locator  Transmitters, 
Operational  and  Maintenance  Practices." 

Advisory  Circular  AC  20-106,  "Aircraft  Inspection  for  the  General 
Aviation  Aircraft  Owner." 

Excerpts  from  Beech,  Cessna  and  Piper  manuals  which  contain  references 
to  check  and  inspection  procedures  of  emergency  locator  transmitters. 

Sincerely, 

' .  £  •  ^  &'V)  &*-<*'*-*- 

J~.  A.  FERRARESE 
Acting  Director 
Flight  Standards  Service 


3  Enclosures 


Of  fice  of  the 
Chairman 


National  Transportation 
Safety  Board 

Washington. DC  20594 


Honorable  Brock  Adams 
Secretary 

Department  of  Transportation 
Washington,  D.C.  20590 


Dear  Mr.  Secretary: 

The  National  Transportation  Safety  Board  closed  the  following 
safety  recommendations  by  formal  Board  action  on  February  2,  1979: 


Addressee 

Recomnienda  t  ion 

Date 

Issued 

Status 

FAA 

A-72-219 

December 

28,  1972 

Closed-Accep table 
Alternate  Action 

FAA 

A-74-84 

October 

2,  1974 

Closed-Accep table 
Action 

FAA 

A-76-59 

January 

1,  1976 

Closed-Acceptable 
Alternate  Action 

FAA 

A- 76-60 

January 

1,  1976 

Closed-Accep  table: 
Alternate  Action 

We  appreciate  the  effort  put  forth  by  your  department  toward  the 
promotion  of  transportation  safety. 

Sincerely  yours. 


cc:  Honorable  Langhornc  M.  Bond,  FAA 

Mr.  Charles  R.  Foster,  Acting  Associate  Administrator 
for  Aviation  Standards 

■''Mr.  Marion  F.  Roscoe,  FAA,  Director,  Office  of  Aviation 
Safety 
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DEPARTMENT  OF  TRANSPORTATION 

.FEDERAL  AVIATION  ADMINISTRATION 


August  9,  1978 


WASHINGTON,  O.C.  20591 


OFFICE  OF 
THE  ADMINISTRATOR 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.W. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  your  letter  of  June  21  requesting  reconsideration 
of  the  Federal  Aviation  Administration  position  as  stated  in  our  May  30 
response  to  NTS3  Safety  Recommendation  A-78-9. 

A-78-9.  Amend  14  CFR  43,  Appendix  D,  to  include  a  separate,  specific 
line  item  in  either  the  annual  or  100-hour  maintenance  inspection,  or 
both,  to  require  a  visual  check  of  the  ELT  system,  including  the  ELT, 
battery,  antenna  or  antennae,  cockpit  control  and  warning  light  for 
indications  of  problems,  including  corrosion  and  improper  connections 
and  an  operational  check  of  the  system. 

As  stated  in  our  response  of  May  30,  "This  was  the  subject  of  a  regulatory 
study.  After  a  complete  review,  we  have  concluded  that  the  present  rules 
relating  to  the  inspection  of  ELT's  are  satisfactory.  We  do  not  plan  to 
take  any  further  action  at  this  time.” 

In  your  June  21  letter,  you  mention  that  FAA  Operations  Review  Proposal 
Number  61  concerning  the  amendment  of  14  CFR  43,  Appendix  D,  was  dropped 
frcm  the  list  of  proposals.  As  noted  in  Operations  Review  Program 
Notice  Number  4,  Notice  Number  76-28,  41  FR  56290,  the  proposal  was  not 
dropped  but  was  placed  in  deferred  status.  Under  the  procedures  of  the 
Operations  Review,  the  deferral  of  a  proposal  does  not  foreclose  the  FAA 
frcm  taking  separate  rulemaking  action  on  the  deferred  proposal  should 
need  for  such  action  be  determined.  In  addition,  since  the  proposal 
was  not  dropped,  final  disposition  of  the  proposal  must  be  determined 
prior  to  completion  of  the  Operations  Review  Program. 

As  an  alternative  to  regulatory  action  recommended  in  A-78-9,  we  have 
initiated  an  educational  program  which  focuses  attention  on  the 
inspection  and  maintenance  of  F.LT  equipment. 
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A  key  feature  of  this  program  is  a  35mm  slide/voice  presentation  which 
portrays  guidelines  for  conducting  a  100-hour/annual  aircraft  inspection 
(copy  of  voice  script  enclosed).  In  this  presentation,  slide  numbers 
105-114  are  devoted  to  radio  equipment  with  specific  emphasis  placed  on 
the  ELT  by  slide  number  110.  A  copy  of  this  presentation  has  been 
distributed  to  each  General  Aviation  District  Office  where  it  is  made 
available  to  mechanic  schools,  flight  schools,  accident  prevention 
counselors,  and  any  other  interested  aviation  organizations. 

After  receipt  of  your  request  for  reconsideration  of  Safety  Recommendation 
A-78-9,  we  reviewed  both  Proposal  Number  61  and  14  CFR  43,  Appendix  D. 

We  have  concluded  that,  at  the  present  time,  the  regulations  providing 
for  the  inspection  of  ELT  equipment  are  satisfactory. 

Sincerely, 


/  O-y 

Quentin's.  Tailor 
Deputy  Administrator 


Enclosure 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON.  D.C.  20591 


May  30,  1978 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.W. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendations  A-7S-5  through  12. 

A-78-5.  Establish  the  location(s)  and  method  of  mounting  an  automatic 
fixed-type  ELT  in  an  aircraft  so  that  they  will  properly  operate 
consistent  with  the  RTCA  SC-127  revised  Minimum  Performance  Standards; 
include  this  in  the  Technical  Standard  Order  which  will  incorporate 
the  RTCA  SC-127  revised  Minimum  Performance  Standards  on  ELT's. 

Comment .  This  will  be  considered  by  Radio  Technical  Commission  for 
Aeronautics  Special  Committee  136  (RTCA  SC-136)  which  has  been  established 
to  address  proposed  guidance  and  instructions  for  mounting  of  emergency 
locator  transmitters  (ELT's)  in  aircraft.  The  first  meeting  of  this 
Committee  was  held  May  24  and  25.  Inclusion  of  the  guidance  contained 
in  the  SC-127  report  in  the  technical  standard  order  (TS0)  is 
inappropriate.  This  standard  applies  to  the  manufacture  of  the  equipment, 
exclusively.  The  method  of  assurance  that  equipment  will  be  installed  in 
accordance  with  the  standard  as  developed  by  RTCA  SC-136  will  be  determined 
at  a  future  date. 

A-78-6 .  Establish  the  locations )  and  method  of  mounting  a  fixed -type 
antenna (ae)  externally  to  an  aircraft  so  that  the  ELT  will  properly 
operate  consistent  with  the  RTCA  SC-127  revised  Minimum  Performance 
Standards;  include  this  in  the  Technical  Standard  Order  which  will 
incorporate  the  RTCA  SC-127  revised  Minimum  Performance  Standards  on 
ELT's. 

Comment .  This  will  also  be  included  in  the  tasks  of  RTCA  SC-136.  In 
addition,  we  are  in  the  process  of  determining  whether  a  separate  project 
for  development  of  more  crashworthy  antennae  should  be  established. 

A-76-7 .  Study  existing  and  proposed  batteries  or  undertake  research  to 
provide  a  battery  or  battery  system  that  will  provide  useful  operation 
of  the  ELT  for  at  least  50  hours  and  -40°C  and  require  its  use  within 
the  second-generation  ELT's. 
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Comment.  This  recommendation  is  being  addressed  by  our  present  work 
in  preparing  a  proposed  airworthiness  directive  and  TSO  covering  the 
lithium  sulfur  dioxide  battery.  We  expect  to  issue  the  Notice  of 
Proposed  Rule  Making  in  September. 

A-78-8.  Include  a  provision  in  the  Technical  Standard  Order  which  will 
incorporate  the  RTCA  SC-127  revised  Minimum  Performance  Standards  on 
ELT's  requiring  that  the  ELT  and  battery  be  readily  accessible  for 
visual  inspection. 

Comment.  This  has  been  considered  by  RTCA  SC-127.  The  Committee  decided 
to  incorporate  a  remote  indicator  to  operate  when  the  ELT  is  transmitting. 
This  would  allow  periodic  functional  checks  to  be  made.  However,  there 
may  be  a  conflict  between  the  accessibility  of  the  battery  and  ELT  and 
the  most  desirable  crashworthiness  location.  If  this  is  the  case,  the 
location,  which  will  assure  the  highest  probability  of  assurance  to 
activate,  will  have  priority. 

A-7S-9.  Amend  14  CFR  43,  Appendix  D,  to  include  a  separate,  specific 
line  item  in  either  the  annual  or  100-hour  maintenance  inspection,  or 
both,  to  require  a  visual  check  of  the  ELT  system,  including  the  ELT, 
battery,  antenna  or  antennae,  cockpit  control  and  warning  light  for 
indications  of  problems,  including  corrosion  and  improper  connections 
and  an  operational  check  of  the  system. 

Comment .  This  was  the  subject  of  a  regulatory  study.  After  a  complete 
review,  we  have  concluded  that  the  present  rules  relating  to  the 
inspection  of  ELT's  are  satisfactory.  We  do  not  plan  to  take  any  further 
action  at  this  time. 

A-78-10.  Require  engineering  development  and  testing  of  all  components 
which  are  the  subject  of  standards  in  the  RTCA  SC-127  revised  Minimum 
Performance  Standards  for  ELT's,  including  the  crash  sensor,  to  insure 
that  these  components  perform  as  specified. 

Comment .  This  is  required  by  Federal  Aviation  Regulation  37.  Each 
manufacturer  is  required  to  perform  tests  and  to  supply  the  data  to  the 
FAA  before  a  TSO  is  approved. 

A-78-11.  Field  test  pre production  ELT  prototypes  supplied  by  manufacturers 
to  insure  that  these  second-generation  ELT's  will  perform  satisfactorily 
under  field  conditions  and  will  also  meet  RTCA  SC-127  Minimum  Performance 
Standards. 

Comment This  is  currently  under  discussion.  A  decision  with  respect 
to  the  possible  initiation  of  an  FAA  research  and  development  program 
is  expecCed  in  July. 
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A -78-12.  Request  general  aviation  aircraft  nanufacturers  that  provide 
preflight  checklists  with  their  aircraft,  to  include  in  their  checklists, 
the  statement  "ELT  ARMED"  in  the  preflight  section  and  "ELT  OFF"  in  the 
shutdown  and  parking  section. 

Comment .  When  a  new  T SO  is  issued  and  a  requirement  for  a  remote  monitor/ 
control  panel  is  necessary,  such  a  request  will  be  made. 

The  meeting  of  RTCA  SC-136,  noted  above,  is  the  first  of  10  or  12  meetings 
which  will  be  held  in  the  next  18  months.  When  new  standards  are  established, 
regulatory  action  will  be  undertaken. 

Sincerely , 


Quentin  S.  Taylor 
Deputy  Administrator 


/  OL- 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  March  2,  1978 


Forwarded  to: 

Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-78-5  through  12 


The  National  Transportation  Safety  Board  has  completed  a  special 
study,  titled  "Emergency  Locator  Transmitters  -  An  Overview,"  which 
provides  an  overview  of  the  current  ELT  situation.  The  study  was 
prompted  by  the  large  number  of  false  ELT  signals  and  failures  to 
activate  during  valid  distress  situations  experienced  with  equipment 
designed  under  TS0-C91.  For  example,  data  provided  by  the  Air  Force 
Rescue  Coordination  Center  at  Scott  Air  Force  Base,  Illinois,  show  that 
of  all  the  H.T  signals  reported  to  it  in  1975  and  1976,  less  than  1 
percent  resulted  in  actually  locating  the  crash  sites  with  the  aid  of  an 
ELT.  The  overwhelming  majority  of  the  ELT  signals  reported  are  false. 
Furthermore,  nearly  90  percent  of  ELT  signals  emanate  from  the  vicinity 
of  airports. 

National  Transportation  Safety  Board  data  reveal  that  of  1,028 
accident  records  in  1975  and  1,118  accident  records  in  1976,  the  H.T  was 
used  in  locating  the  accident  site  in  about  10  percent  of  these  acci¬ 
dents  and  the  ELT  malfunctioned  in  about  30  percent  of  these  accidents. 
The  records  further  show  that  about  10  percent  of  the  ELT's  were  not 
armed  and,  therefore,  could  not  have  automatically  activated  upon 
impact.  The  remaining  records  revealed  that  ELT's  which  functioned  were 
not  used  in  locating  the  accident  site. 

Controversy  has  surrounded  the  ELT  since  1970  when  Congress 
mandated  its  installation  in  most  general  aviation  aircraft.  The  sub¬ 
sequent  difficulties  encountered  by  the  HT  have  been  the  subject  of 
numerous  studies  by  organisations  concerned  with  search  and  rescue.  In 
particular,  the  Radio  Technical  Commission  for  Aeronautics  (RTCA), 
Special  Committee  127  (SC  127),  was  convened  at  the  request  of  the  FAA 
in  January  1975  to  revise  the  Minimum  Performance  Standards  of  RTCA  DO- 
145  rand  DO-147,  which  were  incorporated  in  TS0-C91.  This  work  has  been 
performed  and  a  draft  of  the  revised  specifications  completed.  The 
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Safety  Board  believes  that,  although  these  efforts  will  result  in  a 
substantially  improved  ELI,  some  of  the  more  persistent  ELT  systems 
problems  have  not  been  adequately  addressed;  this  combined  with  insuffi¬ 
cient  field  testing,  might  result  in  a  second-generation  ELT  system 
which  will  not  correct  the  current  unsatisfactory  performance  of  the 
ELI'S.  The  Safety  Board  further  believes  that  a  trail  designed,  well 
installed,  and  properly  functioning  ELT  can  be  an  effective  tool  in 
search  and  rescue. 

The  study  revealed  several  areas  in  which  corrective  action  is 
necessary. 

Attachment  of  ELT  —  Attachment  of  the  ELT  to  the  aircraft,  includ¬ 
ing  the  type  of  mounting  and  the  location  within  the  aircraft,  is  a 
recognized  ELT  system  problem.  It  is  one,  however,  which  the  RTCA-SC 
127  decided  was  outside  its  purview.  If  Improperly  mounted  the  ELT  can 
break  free  from  its  mounting  system  on  impact  and  its  coaxial  antenna 
cable  can  become  disconnected.  Should  the  mounting  system  be  too 
flexible,  the  system  can  absorb  a  significant  portion  of  the  impact 
energy  and  then  the  crash  sensor  may  not  experience  sufficient  decel¬ 
eration  force  to  activate  the  ELT. 

Should  the  ELT  be  mounted  too  far  forward,  its  chances  of  surviving 
impact  decrease.  The  unit  might  experience  deceleration  forces  too 
severe  for  it  to  function  properly.  The  farther  aft  the  ELT  is  placed, 
the  greater  the  probability  of  its  survival  in  a  crash  if  the  attachment 
point  withstands  the  crash  forces.  However,  in  typical  nose-first 
Impacts,  the  forward  portion  of  the  aircraft  absorbs  most  of  the  energy 
of  the  impact,  and  if  the  ELT  is  mounted  too  far  aft,  the  ELT  may  not 
experience  sufficient  decelerativ'e  forces  to  activate  the  crash  sensor. 

There  are  no  standards  that  specify  the  type  or  location  of  attach¬ 
ment  except  for  the  requirement  of  the  RTCA-SC  127  revised  Minimum 
Performance  Standards  that  the  ELT  shall  have  a  means  of  attachment  so 
that  the  ELT  will  withstand  Inertial  forces  of  lOOg  downward,  backward, 
and  sideward  and  lOOg  forward  and  upward  without  breaking  loose  from  the 
mounts,  damaging  the  equipment,  and  causing  the  ELT  to  fail  to  activate. 
ELT's  are  attached  in  numerous  locations,  from  the  forward  part  of  the 
cabin  to  the  rear  of  the  tail  cone,  and  by  a  variety  of  mounting  methods. 
Although  NASA  has  performed  and  is  continuing  to  perform  light  aircraft 
crash  tests  to  examine  the  crash  forces  experienced  at  various  locations 
within  the  aircraft,  the  mounting  problem  remains  unsolved  and  virtually 
unaddressed. 

Attachment  of  antenna  —  Another  problem  area  not  adequately 
agdfessed  is  that  of  the  attachment  to  the  aircraft  of  the  externally 
mounted  antenna.  Often  high  speed  crashes  will  result  in  the  failure  of 
the  jmtenna.  Also,  the  antenna  can  be  sheared  off  as  the  aircraft 
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descends  through  trees  or  other  obstructions  or  by  ground  obstacles  upon 
impact.  Further,  if  the  antenna  were  covered  by  wreckage  or  other 
debris,  the  signal  would  be  significantly  attemated. 

As  in  the  case  of  the  ELT,  there  are  no  standards  specifying  the 
attachment  of  an  external  antenna  to  an  aircraft.  The  only  requirement 
is  that  of  the  RTCA-SC  127  revised  Minimum  Performance  Standards  which 
require  the  ELT  to  be  connected  to  the  externally  mounted  antenna  by  a 
suitable  RF  cable  using  interlocking  connectors.  This  problem  remains 
unsolved  and  unaddressed. 

Crash  sensor  —  The  crash  sensor,  which  responds  to  impact  forces 
and  activates  the  ELT  when  the  design  level  is  reached,  has  caused 
numerous  false  alarms  and  has  failed  to  function  when  it  should  have 
f unc  tioned . 

Many  BLT  experts  have  concluded  that  the  original  crash  sensor 
design  is,  in  effect,  a  vibration  sensor.  It  is  extremely  sensitive  to, 
and  will  activate  when  subjected  to,  high  frequency  vibrations.  Such 
vibrations  can  be  transmitted  through  the  airframe  when  an  aircraft 
experiences  external  forces,  such  as  those  experienced  during  hard 
landings,  cabin  door  slamming,  turbulence,  and  strong  surface  winds. 

All  have  been  reported  to  cause  unwanted  ELT  activations. 

The  crash  sensor  was  a  subject  of  standards  in  the  revised  Minimum 
Performance  Standards  of  RTCA-SC  127.  The  proposed  standards  resulted 
from  a  study  performed  by  the  Crash  Research  Institute  of  Tempe,  Arizona, 
which  estimates  that  the  current  crash  sensor  will  not  respond  to  the 
deceleration  forces  in  80  percent  of  survivable  crashes,  although  it  is 
highly  sensitive  to  vibrations.  The  CRI  also  estimates  that  the  pro¬ 
posed  standards  of  the  revised  Minimum  Performance  Standards  should 
result  in  a  crash  sensor  that  will  activate  in  70  percent  to  80  percent 
of  these  crashes  with  a  small  false  alarm  rate.  However,  crash  sensors 
have  not  yet  been  tested,  which  leaves  doubt  as  to  whether  the  new 
design  standards  will,  in  fact,  solve  these  persistent  problems. 

Some  model  ELT' s  have  had  crash  sensors  which  failed  to  operate 
because  the  sensor  jams,  short  circuits,  or  becomes  corroded.  Again, 
field  testing  of  prototype  second-generation  ELT's  will  be  necessary  to 
determine  if  these  problems  have  been  solved  by  the  redesign  of  the 
units. 

Battery  —  The  revised  Minimum  Performance  Standards  of  RTCA-SC  127 
have  specified  inadequate  operating  life  (50  hours)  and  low  operating 
temperature  (-20*0  for  the  requirements  of  search  and  rescue  due  in 
part;  to  current  technical  limitations  of  nonlithium  type  batteries  and 
the  hazards  associated  with  the  lithium  sulfur  dioxide  battery.  Ade¬ 
quate  standards  for  search  and  rescue  are  100  hours  operating  life  at  a 
low  temperature  of  -40*C.  This  low  temperature  requirement  is  absolutely 
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necessary  to  Insure  operation  .of  die  ELT  during  winter  in  many  areas  of 
the  United  States,  particularly  in  rugged  mountainous  terrain  where 
rapid  rescue  is  essential  for  survival  of  the  occupants  of  a  downed 
aircraft. 

Numerous  solutions  to  this  problem  have  been  suggested,  such  as  an 
insulated  enclosure  to  contain  the  battery  or  a  small  heating  element  to 
keep  the  battery  warm.  A  quick  disconnect  system  to  enable  removal  of 
the  battery  when  the  aircraft  is  not  in  use  could  help  prevent  cold 
soaking  of  the  battery.  Several  lithium  batteries,  including  the 
lithium  thionyl  chloride  and  the  lithium  monofluoride  battery,  are 
claimed  to  hold  some  promise  for  eliminating  the  venting  and  explosion 
hazards  of  the  lithium  sulfur  dioxide  battery.  The  lithium  thionyl 
chloride  battery  has  been  tested  by  one  ELT  manufacturer,  and  none  of 
the  problems  associated  with  the  lithium  sulfur  dioxide  battery  have 
occurred.  The  Safety  Board  believes  that  technical  alternatives  must  be 
examined  and  a  safe  and  economical  solution  to  this  problem  must  be 
found. 

Corrosion  is  another  leading  cause  of  battery  malfunction.  Un¬ 
detected  corrosion  can  be  partially  attributed  to  Infrequent  Inspection. 
Since  batteries  are  not  always  readily  accessible,  inspection  Is  diffi¬ 
cult.  Batteries  should  be  easily  accessible  for  routine  check  and  the 
FAR's  should  specifically  require  inspection  of  the  battery  during  the 
annual  or  100-hour  maintenance  inspection,  or  both. 

Still  another  problem  is  failure  to  replace  the  battery  at  the 
required  time.  Easy  accessibility  and  required  inspections  should  help 
to  alleviate  this  problem. 

ELT  arming  and  display  —  Often,  pilots  fail  to  arm  the  ELT  during 
the  preflight  check,  either  inadvertently  or  because  they  have  become 
disenchanted  or  complacent  because  of  the  repeated  malfunctions.  Inclu¬ 
sion  of  arming  as  a  specific  step  in  the  manufacturer's  preflight  check¬ 
list  would  remind  the  pilot  to  take  this  action  before  takeoff.  This 
could  also  serve  as  a  reminder  to  the  pilot  to  check  the  remaining  shelf 
life  of  the  battery.  The  Inclusion  of  the  remote  control  in  the  cock¬ 
pit,  as  proposed  in  the  RTCA-SC  127  revised  Minimum  Performance  Standards, 
will  enable  the  pilot  to  easily  perform  this  operation  of  arming  the 
ELT.  One  glance  at  this  control  switch  would  enable  the  pilot  to 
determine  whether  the  ELT  is  set  to  "OFF,"  "MANUAL  ON,"  or  "ARMED"  for 
automatic  activation. 

The  problems  associated  with  false  alarms  could  also  be  alleviated 
by  the  remote  control  and  the  remote  warning  light  in  the  cockpit,  as 
required  by  the  revised  Minimum  Performance  Standards.  The  warning 
light  would  alert  the  pilot  of  the  inadvertent  operation  of  his  ELT,  and 
he  coQld  then  easily  silence  the  malfunctioning  ELT  with  the  cockpit 
control . 
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These  persistent  problems  can  have  a  negative  effect  on  the  nation* 
al  search  and  rescue  program.  Much  effort  has  beat  put  Into  the 
development  of  the  revised  Minimum  Performance  Standards  and  It  is 
reasonable  to  expect  that  components  will  be  satisfactorily  produced  In 
accordance  with  these  new  specifications.  However,  many  systems  , 
problems  that  were  not  addressed  remain  unanswered.  The  Safety  Board 
believes  that  the  lack  of  system  engineering  and  prototype  field  testing 
might  well  result  In  a  second-generation  ELT  which  will  not  correct  the 
currently  unsatisfactory  operation  of  the  ELT's. 

In  view  of  the  above,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administration: 

Establish  the  locatlon(s)  and  method  of  mounting  an  automatic 
fixed-type  ELT  in  an  aircraft  so  that  they  will  properly  operate 
consistent  with  the  R7CA-SC  127  revised  Minimum  Performance 
Standards;  Include  this  in  the  Technical  Standard  Order  which  will 
Incorporate  the  RTCA-SC  127  revised  Minimum  Performance  Standards 
on  ELT's.  (Class  III  -  Longer  Term  Action)  (A-78-5) 

Establish  the  location(s)  and  method  of  mounting  a  fixed-type 
antenna(se)  externally  to  an  aircraft  so  that  the  ELT  will  properly 
operate  consistent  with  the  RTCA-SC  127  revised  Minimum  Performance 
Standards;  Include  this  in  the  Technical  Standard  Order  which  will 
incorporate  the  RTCA-SC  127  revised  Minimum  Performance  Standards 
on  ELT's.  (Class  III  -  Longer  Term  Action)  (A-78-6) 

Study  existing  and  proposed  batteries  or  undertake  research  to 
provide  a  battery  or  battery  system  that  will  provide  useful 
operation  of  the  ELT  for  at  least  50  hours  and  -40°C  and  require 
its  use  within  the  second-generation  ELT's.  (Class  III  -  Longer 
Term  Action)  (A-78-7) 

Include  a  provision  in  the  Technical  Standard  Order  which  will 
Incorporate  the  RTCA-SC  127  revised  Minimum  Performance  Standards 
on  ELT' 8  requiring  that  the  ELT  and  battery  be  readily  accessible 
for  visual  Inspection.  (Class  III  -  Longer  Term  Action)  (A-78-8) 

Amend  14  CFR  43,  Appendix  D,  to  Include  a  separate,  specific 
line  item  in  either  the  annual  or  100-hour  maintenance  inspection, 
or  both,  to  require  a  visual  check  of  the  ELT  system.  Including  the 
ELT,  battery,  antenne  or  antennae,  cockpit  control  and  warning 
light  for  indications  of  problems,  including  corrosion  and  improper 
connections  and  an  operational  check  of  the  system.  (Class  III  - 
Longer  Term  Action)  (A-78-9) 
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Require  engineering  development  and  tee  ring  of  all  components 
which  are  the  subject  of  standards  in  the  RTCA-SC  127  revised 
Minimm  Performance  Standards  for  ILT’s,  including  the  crash 
sensor,  to  insure  that  these  components  perform  as  specif led. 

(Class  III  -  Longer  Term  Action)  (A-78-10) 

field  test  preproduction  ELI  prototypes  supplied  by  manufacturers 
to  insure  that  these  second-generation  ELT's  will  perform  satis¬ 
factorily  under  field  conditions  and  will  also  meet  RTCA-SC  127 
Minimum  Performance  Standards.  (Class  111  -  Longer  Term  Action) 
(A-78-11) 

Request  general  aviation  aircraft  manufacturers  that  provide 
preflight  checklists  with  their  aircraft,  to  include  in  their 
checklists,  Jthe  statement  "ELT  ARMED"  in  the  preflight  section  and 
"ELT  OFF"  in  the  shutdown  and  parking  section.  (Class'  III  -  longer 
Term  Action)  (A-78-12) 


BAILEY,  Acting  Chairman,  McADAMS,  HOGUE,  and  KING,  Members, 
concurred  in  the  above  reconmendatlona. 


By: 


Kay  Bailey 
Acting  Chairman 
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March  3,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendations  A-81-49  through 
A-81-53  issued  by  the  Board  on  May  7,  1981,  and  supplements  our  letter  of 
August  6,  1981.  This  also  responds  to  the  Board's  letter  dated  November  10, 
1981.  These  recommendations  resulted  from  the  Board's  investigation  of  the 
Beech  Baron/Travel  Air  series  of  airplanes,  and  a  possible  propensity  for 
entering  flat  spins  under  conditions  of  hig\  asymmetric  power  and  low  speed. 

FAA  General  Remarks.  There  has  been  extended  dialogue  between  FAA  and  industry 
on  the  subject  of  Baron  Minimum  Control  Speed  (V»q)  and  single-engine  stall 
characteristics.  In  the  mid-1970's,  a  review  of  accident  statistics  showed  tnat 
a  significant  number  of  Barons  were  involved  in  stall  spin  accidents  which 
occurred  during  V^r,  and  single-engine  stall  training.  At  that  time,-NT3B 
and  Federal  Aviation  Administration  (FAA)  personnel  cooperated  in  developing  the 
safe  single-engine  airspeed  (Vggg)  concept.  Their  objective  was  to 
establish  a  minimum  safe  single-engine  speed  which  provides  a  margin  above 
VMC  to  assure  availability  of  control  and  allow  for  some  variation  in 
techniques  which  can  occur  if  an  unexpected  engine  shut  down  or  malfunction  is 
experienced,  particularly  during  flight  training  operations.  GAMA  subsequently 
required  that  a  Vggg  be  listed  in  the  normal  procedures  section  of  the 
GAMA  format  flight  manuals  for  small  multi-engine  airplanes.  Safely 
Recommendations  A-81-49  through  A-81-53  clearly. proceed  ^rom  an  assumption  that 
the  pattern  of  Baron  accidents  remains  the  same  as  it  was  before  1976.  Data 
available  to  FAA  does  not  support  this  assumption.  Since  1976,  when  these  new 
format  manuals  first  became  available  for  the  Baron,  the  stall-spin  training 
accident  rate  has  dropped  sigiificantly.  We  have  again  reviewed  the  eight 
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accidents  cited  in  the  Board's  letter  of  November  10,  1981,  and  find  that, 
contrary  to  the  Board's  continued  reference  to  eight  flat  spin  accidents  and 
based  on  data  from  the  Board's  own  official  accident  files,  we  can  classify  only 
the  Cumming,  Georgia,  accident  as  possibly  having  resulted  from  a  flat  spin.  In 
this  accident,  it  appears  that  the  instructor  pilot  failed  an  engine  covertly, 
without  briefing  and  before  single-engine  work  was  scheduled  for  introduction  in 
the  syllabus. 

The  term  "flat  spin"  generally  denotes  a  nonrecoverabie  spin.  We  would 
characterize  the  other  seven  accidents  as  resulting  from  post  stall  gyrations 
which  we  believe  to  be  recoverable,  given  sufficient  altitude.  The  Boca  Raton 
accident  was  observed  to  result  from  a  spin  out  of  the  clouds,  followed  by 
recovery  from  the  spin  and  impact  with  the-  ground  in  a  flat  attitude,  possibly 
in  a  secorklary  stall.  In  this  accident,  training  was  being  conducted  in  an 
airplane  equipped  with  a  single  throw-over  yoke,  which  is  clearly  dangerous  and 
not  in  accordance  with  PAA  regulations. 

The  Bear  Valley  Spring,  California,  and  the  Wittier,  Alaska,  accidents  involved 
out-of-control  spinning  in  instrument  meteorological  conditions  by 
non-instrument  rated  pilots.  The  Turpin,  Oklahoma,  accident  involved  an 
instrument  rated  pilot  and  out-of-control  spinning  after  enteric  clouds  on  a 
dark  night  with  strobe,  landing,  and  taxi  lights  operating.  This  crash  was  not 
a  classical  stall  spin,  but  is  attributed  to  pilot  disorientation  due  to  his 
having  entered  low  clouds  at  night  with  his  lights  on.  (Total  flight  time  was 
about  a  minute.)  These  three  accidents  were  not  related  to  trainirg  or  practice 
flights. 

The  Acuff,  Texas,  accident  appears  to  have  resulted  from  the  introduction  of 
engine  cut-offs  at  speeds  below  the  published  VM  C* 

The  Provincetown,  Massachusetts,  accident  involved  extremely  steep  banks  with 
one  engine  inoperative  and  with  propeller  feathered  at  extremely  low  altitude. 

Tne  Jarrel,  Texas,  accident  resulted  from  what  may  have  been  practice  for 
approach  to  landing  with  one  engine  inoperative  at  speeds  below  published 
v 

»t fn  • 

It  must  be  stressed  that  the  above  accident  circumstance  summaries  are  drawn  by 
PAA  review  of  the  data  contained  in  the  Board's  own  official  accident  files.  In 
our  view,  all  of  these  accidents  can  be  attributed  to  either  lack  of  pilot 
discipline,  improper  training,  practice  or  operating  techniques,  or  flight  in 
violation  of  Pbderal  Aviation  Regulations.  None  of  these  accidents  can  be 
attributed  to  unique  single-engine  stall  characteristics  as  implied  by  the 
Board.  More  importantly,  they  indicate  no  deficiencies  in  the  type 
certification  regulations,  and  therefore,  lend  no  support  to  the  Board's  safety 
recommendations. 

A-81 -49.  Require  that  a  placard  be  installed  in  all  Beech  Baron/Travel  Air 
aircraft  warning  of  +>)<■■  d!trig-'-T:;  of  and  prohibiting  intentional  single— engine 
stal Is . 
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FAA  Comment.  The  Board's  assumption  that  the  published  VMC  is  generally 
below  the  stalling  speed  of  those  airplanes  under  consideration  is  invalid. 
Accordingly,  our  views,  as  expressed  in  our*  letter  of  August  6,  1981,  remain 
unchanged.  Further,  we  are  unable  to  accept  the  Board's  reasoning  that  a 
placard  installation  has  greater  impact  on  the  pilot  than  the  far  more  extensive 
and  effective  compilation  of  FAA  and  manufacturer  cautions,  explanations,  and 
warnings.  We  do  know,  however,  that  the  more  placards  that  are  installed  in 
aircraft,  the  less  impact  each  one  has  on  the  pilot.  While  the  PAA  welcomes 
additional  information  that  would  quantify  the  advantage  of  such  a  warning 
placard,  there  simply  is  insufficient  data  held  by  the  PAA  to  validate  such  an 
advantage.  Accordingly,  the  PAA  considers  action  completed  on  Safety 
Recommendation  A-81-49* 

A-81-5Q.  Amend  14  CPR  23-205,  "Critical  Engine  Inoperative  Stalls,"  to  make  the 
test  requirements  more  rigorous  with  regard  to  the  potential  detection  of  an 
airplane's  propensity  to  display  any  undue  spinning  tendency. 

FAA  Comment.  The  PAA  finds  that  application  of  more  rigorous  test  requirements 
to  §23.205  would  be  unrealistic  and  impractical.  In  our  judgment,  more  severe 
requirements  cannot  be  justified  and  would  only  confirm  what  we  already  know: 
that  the  airplane,  like  all  light  twins,  is  likely  to  encounter  a  dangerous 
condition.  Spinning  of  twin  engine  airplanes  is  not  practical  and  is  dangerous. 
National  Aeronautics  and  Space  Administration's  tests  to  date  confirm  that  the 
phenomena  of  spin  and  recovery  are  the  least  quantified  part  of  the  flight 
spectrum.  The  most  effective  way  to  cope  with  this  situation  is  to  avoid  the 
circumstances  that  lead  to  these  conditions.  We  believe  that  the  tests 
prescribed  in  §23.205  and  the  test  procedures  described  in  PAA  Order  8110.7, 
requiring  compliance  with  §23.205  and  §23.149,  are  adequate  to  determine  wh-  ther 
or'not  an  airplane  possesses  undue  spinning  tendencies. 

The  PAA,  we  believe,  has  pursued  the  most  effective  approach  to  solving  the 
stall/spin  problem.  We  have  emphasised  training  rather  than  pursuing  action 
through  the  type  certification  process.  We  have  emphasised  stall  warning  and 
recovery.  Pilots  must  be  trained  to  avoid  flight  attitudes  and  conditions  that 
may  result  in  an  inadvertent  stall  and  spin.  We  contend  that  the  approach  most 
beneficial  to  the  pilot  is  to  place  emphasis  on  stall  avoidance,  education,  and 
discipline,  to  observe  a  safe  single-engine  speed. 

Pilot  training  in  multi-engine  airplanes  is  designed  to  assure  that  applicants 
for  a  multi-engine  rating  have  experienced  the  effects  on  control  forces 
necessary  to  maintain  flight  at  reduced  airspeeds  during  single-engine 
operations.  To  ensure  that  this  objective  is  met,  ws  have  undertaken  a  review 
of  pilot  training  procedures  to  ensure  that  our  advisory  circular  material  does 
not  lead  a  pilot  to  proceed  beyond  the  limits  at  which  safely  is  assured  by  the 
airplane  type  certification.  This  review  is  general  in  nature,  but  we  expect 
that  any  benefits  should  also  accrue  to  the  Baron. 
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A-81-51 .  Require  Beech  Aircraft  Corporation  to  disseminate  information  relating 
to  Beech  Baron/Travel  Air  single-engine  stall  speeds,  including  graphical  or 
other  information  showing  the  operational  conditions  and  limits  wherein  flight 
at  the  published  value  of  is  not  possible. 

FAA  Comment.  The  Safety  Board's  critique  proceeds  from  tie  assumption  that 
published  is  generally  below  stalling  speed ,  when  in  fact  it  is  not .  We 
are  unable  to  concur  in  the  statement  appearing  in  the  Beechcraft  Safety 
Communique  of  April  26,  1976,  that  is  below  power-off  stall  speed  for 
most  operating  weights  and  altitudes. °  This  disagreement  results  from  the 
difference  between  published  V.,/-,  which  is  a  limitation,  and  the  actual 
VMC  for  specific  weights  and  altitudes,  which  is  lower  than  the  published 

MKT 

For  this  reason,  and  in  concert  with  discussions  in  our  letter  of  August  6, 

1981,  we  consider  action  completed  on  Safely  Recommendation  A-81-51. 

A-81 -52 .  Convene  a  special  certification  review  team  to  explore  and  evaluate 
the  relative  margins  of  safety  of  the  Beech  Baron  in  low-speed,  higi  power, 
single-engine  operations  for  all  conditions  which  may  be  realistically 
anticipated  in  a  multiengine,  pilot-training  environment. 

FAA  Comment.  We  believe  this  recommendation  is  addressed  in  our  general  remarks 
stated  earlier  in  this  letter.  The  FAA's  discussion  of  August  6,  1981,  is  also 
relevant.  Accordingly,  the  FAA  considers  action  completed  on  Safety 
Recommendation  A-81 -52. 

A-81 -53 •  Require  that  all  Beech  Baron/Travel  Air  aircraft  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components  designed  to  alleviate  their  hazardous 
single-engine  stall  characteristics.  Relative  to  the  retrofit,  Beech  Aircraft's 
stall  research  program  should  provide  for  prompt  development  of  appropriate 
hardware,  rigging  of  controls,  and/or  other  necessary  modifications. 

FAA  Comment.  Single-engine  stall  characteristics,  as  such,  have  not  been 
established  as  a  cause  in  any  of  the  eight  Baron/Travel  Air  accidents  described 
by  the  Safety  Board.  As  vre  stated  previously,  this  recommendation  does  not 
appear  to  have  a  sound  basis  relative  to  the  accident  reports  under 
consideration.  Consistent  with  the  views  expressed  in  FAA's  letter  of  August  6, 
1981,  the  FAA  will  monitor  Beech  Aircraft  progress  in  stall  research.  When 
stall  improvement  hardware  is  available,  we  will  proceed  according  to  the 
dictates  of  service  history  to  require  whatever  retrofit  may  be  deemed  necessary 
and  appropriate  in  the  public  interest.  No  immediate  action  is  contemplated  on 
Safety  Recommendation  A-81 -53- 
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It  is  clear,  from  a  review  of  our  extensive  correspondence  on  these  issues,  that 
there  has  been  and  may  still  exist  some  basic  misunderstandings  related  to 
definitions  and  terminology  in  this  highly  complex  technical  area.  I  believe 
that  our  staffs  would  benefit  from  a  face-to-face  discussion  of  the  issues.  To 
that  end,  I  have  asked  our  Director  of  Aviation  Safety  to  contact  your  staff  to 
arrange  such  a  meeting  at  a  mutually  convenient  time. 

Sincerely, 


J.  Lynn  Helms 
Administrator 
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Office  jf  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D.C.  20594 

November  10,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

This  is  in  response  to  your  letter  of  August  6,  1981,  regarding  National 
Transportation  Safety  Board  Safety  Recommendations  A-81-49  through  -53.  These 
recommendations  were  issued  on  May  7,  1981,  and  relate  to  spin  accidents  involv¬ 
ing  Beech  Baron/Travel  Air  airplanes. 

< 

General  Remarks 


The  Safety  Board  does  not  believe  that  your  response  adequately  addresses 
any  of  the  above  recommendations,  particularly  when  inquiries  and  probes  by 
parties  other  than  the  Safety  Board,  including  a  Federal  Aviation  Administration 
(FAA)  Flight  Standards  District  Office,  reflect  concerns  identical  to  ours. 

Our  review  of  Beech  Baron/Travel  Air  accidents  for  the  period  1975  through 
1980  clearly  indicates  that  flat  spin  accidents  involving  these  aircraft  continue 
to  occur  and  that  this  problem  has  not  yet  been  adequately  treated.  The  eight 
flat  spin  accidents  in  our  recommendation  letter  were  referenced  in  order  to  put 
this  matter  in  proper  chronological  perspective  and  to  show  the  continuing 
propensity  of  the  aircraft  for  flat  spin  involvement.  These  spin  accidents  are 
as  follows: 


Date 

Location 

Model 

Registration 

3-30-78 

Bear  Valley  Spring,  CA 

Beech 

95-B55 

N718X 

5-20-78 

Provincetown,  MA 

Beech 

95-B55 

N514Q 

8-13-78 

Near  Wittier,  AK 

Beech 

95-B55 

N1078W 

1-12-79 

Near  Acuff,  TX 

Beech 

95-B55 

N6032F 

3-02-79 

Near  Turpin,  OK 

Beech 

BE-58P 

N6050S 

3-21-79 

Jarre  1,  TX 

Beech 

95-B55 

N8126R 

4-15-79 

Near  Boca  Raton,  FL 

Beech 

58 

N20SB 

2-19-80 

Cumming ,  GA 

Beech 

95-B55 

N88LR 

Neither  Federal  Aviation  Regulation  (FAR)  23.205,  "Critical  Engine  Inoper¬ 
ative  Stalls,"  nor  the  earlier  regulation,  Civil  Air  Regulation  (CAR)  3.123, 
tests  for  undue  spinning  tendencies  in  the  course  of  demonstrations  of  minimum 
control  speed  (Vrnc) .  Consequently,  despite  the  1976  revalidation  tests  of  the 
Beech  Baron  in  respect  to  compliance  with  CAR  3.123,  the  Board  does  not  agree 
with  the  FAA's  position  that  no  undue  spin  tendencies  exist.  More  importantly, 
the  accident  record  simply  doesn't  support  such  a  position. 
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You  indicate  in  your  letter,  and  the  Safety  Board  agrees,  that  "Vmc  should 
not  be  demonstrated  when  the  Vmc  is  known  or  discovered  to  be  close  to  stalling 
speed."  However,  you  also  indicate  that  "except  for  a  few  extreme  conditions, 
there  are  very  few  situations  where  the  published  Vmc  cannot  be  achieved  prior  to 
reaching  stall,  with  power  settings  within  the  normal  operating  envelope."  The 
Safety  Board  does  not  agree  with  this  statement  because  it  is  contrary  to  infor¬ 
mation  supplied  by  the  manufacturer.  An  excerpt  from  a  1976  Beechcraft  Executive 
Airplane  Safety  Communique  applicable  to  Baron/Travel  Air  aircraft,  for  example, 
indicates: 


These  airplanes  have  the  desirable  characteristic  of  having  a 
VMCA  (Minimum  Control  Speed)  which  is  below  power  off  stall 
speed  for  most  operating  weights  and  altitudes.  The  FAA 
Flight  Test  Guide  (AC  61-4C)  recognizes  this  situation  in  the 
Engine-Out  Minimum  Control  Speed  Demonstration  portion  by 
stating  that  in  this  case  "...an  effective  flight  demonstration 
(of  VMCA)  is  impossible  and  will  not  be  attempted." 

A-81-49  -  Require  that  a  placard  be  installed  in  all  Beech  Baron/Travel  Air 
aircraft  warning  of  the  dangers  of  and  prohibiting  intentional  single-engine 
stalls. 

Any  attempt  to  demonstrate  minimum  control  speed  in  the  Beech  Baron/Travel 
Air  aircraft  will  likely  be  precluded  by  a  stall.  Since  some  pilots,  including 
instructors,  may  not  be  aware  of  this  inherent  constraint  in  attaining  Vmc,  the 
Safety  Board  continues  to  believe  that  the  installation  of  a  placard  warning  of 
this  potentially  hazardous  single-engine  stall  situation  is  merited.  This  is 
particularly  true  in  a  training  environment  where  relatively  inexperienced 
student  pilots  are  involved  recurrently  in  operating  the  aircraft  at  low  speeds. 

A-81-50  -  Amend  14  CFR  23.205,  "Critical  Engine  Inoperative  Stalls,"  to  make  the 
test  requirements  more  rigorous  with  regard  to  the  potential  detection  of  an 
airplane's  propensity  to  display  any  undue  spinning  tendency. 

The  Safety  Board  does  not  agree  with  your  surmise  that  compliance  with  this 
recommendation  might  lead  to  unrealistic  and  impractical  requirements.  Indeed, 
the  current  regulations  are  already  unrealistic  and  impractical  since  FAR  23.205 
is  not  compatible  with  FAR  23.149,  "Minimum  Control  Speed."  These  requirements, 
as  explained  in  our  recommendation  letter  of  May  7,  1981,  should  be  consistent 
with  respect  to  test  provisions  and  conditions.  When  testing  for  undue  spinning 
tendencies,  it  is  a  matter  of  fundamental  engineering  to  incorporate  certain 
critical  parameters  in  the  test  such  as  asymmetric  takeoff,  maximum  available 
power,  or  windmilling  propeller.  Since  this  is  not  done  in  tests  to  show  compliance 
with  FAR  23.205,  a  regulatory  gap  exists  between  this  section  and  FAR  23.149  in 
connection  with  critical  Vmc  demonstrations  wherein  the  potential  for  unintentional 
spins  is  relatively  high. 

A-81-51  -  Require  Beech  Aircraft  Corporation  to  disseminate  information  relating 
to  Beech  BaronAravel  Air  single-engine  stall  speeds,  including  graphical  or 
other  information  showing  the  operational  conditions  and  limits  wherein  flight  at 
the  published  value  of  Vmc  is  not  possible. 


089 


Honorable  J.  Lynn  Helms 


3 


In  addition  to  misinterpreting  the  intent  of  this  recommendation,  your 
response  disregards  published  information  regarding  minimum  control  speeds  in 
these  aircraft.  Since  Vmc  cannot  generally  be  achieved  in  Beech  Baron/Travel  Air 
airplanes  before  reaching  stall,  a  Vmc  demonstration  is  impossible  and  accord¬ 
ing  to  the  FAA  Flight  Test  Guide  (AC  61-55A)  should  not  be  attempted.  Perhaps 
Vmc  demonstrations  in  these  airplanes  should  be  prohibited  altogether;  if  not, 
the  Board  knows  of  no  reason  why  pilots  should  not  be  given  the  information 
necessary  for  them  to  determine  the  conditions  under  which  such  a  demonstration 
should  not  be  undertaken. 

A-81-52  -  Convene  a  special  certification  review  team  to  explore  and  evaluate  the 
relative  margins  of  safety  of  the  Beech  Baron  in  low- speed,  high-power,  single¬ 
engine  operations  for  all  conditions  which  may  be  realistically  anticipated  in  a 
multiengine,  pilot- training  environment. 

The  above  recommendation  centers  about  CAR  3.106  (controllability)  and 
CAR  3.10  (eligibility  for  type  certificate).  The  former  (in  part)  states: 

.  .  .  It  shall  be  possible  to  make  a  smooth  transition  from  one  flight 
condition  to  another,  including  turns  and  slips,  without  requiring  an 
exceptional  degree  of  skill,  alertness,  or  strength  on  the  part  of  the 
pilot,  and  without  danger  of  exceeding  the  limit  load  factor  under  all 
conditions  of  operation  probable  for  the  type,  including  for  multi- 
engine  airplanes  those  conditions  normally  encountered  in  the  event  of 
sudden  failure  of  any  engine.  .  .  . 

CAR  3.10  indicates: 

An  airplane  shall  be  eligible  for  type  certification  under  the  pro¬ 
visions  of  this  part  if  it  complies  with  the  airworthiness  provisions 
hereinafter  established  or  if  the  Administrator  finds  that  the  provision 
or  provisions  not  complied  with  are  compensated  for  by  factors  which 
provide  an  equivalent  level  of  safety.  Provided,  that  the  Administrator 
finds  no  feature  or  characteristic  of  the  airplane  winch  renders  it 
unsafe  for  the  category  in  which  it  is  certificated. 

The  long  term  stall/spin  accident  history  of  the  Beech  Baron/Travel  Air 
airplanes  together  with  the  NTSB  investigations  relating  thereto  indicates  the 
potential  existence  of  undue  spinning  tendencies.  Consequently,  we  believe  it  is 
now  incumbent  upon  FAA  to  resolve  this  issue  through  special  certification  review 
or  reevaluation  procedures.  A  certification  review  team,  for  example,  should 
ascertain  whether  or  not  stall/spin  characteristics,  which  may  have  been  discovered 
subsequent  to  certification,  are  compatible  with  the  broader  intent  of  CAR  3.106 
and  CAR  3.10. 

A-61-53  -  Require  that  all  Beech  Baron/Travel  Air  aircraft  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components  designed  to  alleviate  their  hazardous 
single-engine  stall  character istics .  Relative  to  the  retrofit,  Beech  Aircraft’s 
stall  research  program  should  provide  for  prompt  development  of  appropriate 
hardware,  rigging  of  controls,  and/or  other  necessary  modifications. 
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The  Safety  Board  disagrees  with  FAA's  position  that  there  is  no  information 
at  this  time  on  which  to  base  a  mandatory  retrofit,  and  we  reject  the  suggestion 
that  there  is  need  to  further  study  the  problem  of  flat  spin  accidents  in  Beech 
Baron/Travel  Air  airplanes  before  requiring  that  they  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components.  You  indicate  that  when  such  hardware 
becomes  available  the  FAA  will  "proceed  in  accordance  with  the  dictates  of 
service  history."  The  accident  record/service  history  relating  to  spins  involving 
these  aircraft  is  quite  clear  and  explicit  and  the  only  further  matter  that  FAA 
needs  to  resolve  has  to  do  with  the  development  of  appropriate  hardware  to  retrofit 
these  aircraft. 

The  Safety  Board  is  pleased  to  note  that  the  Beech  Aircraft  Corporation  has 
initiated  a  research  program  relating  to  single-engine  stalls.  This  program, 
which  utilizes  a  Beech  Baron  Model  58P/TC  aircraft,  is  aimed  .at  reducing  the 
inherent  roll  rates  of  light,  twin-engine  aircraft  in  a  single-engine,  fully 
stalled  condition  through  the  application  of  new  NASA  research  concepts.  It  is 
essential  that  the  FAA  undertake  a  lead  role  in  this  program  and  require  retrofit 
of  Beech  Baron/Travel  Air  aircraft  as  soon  as  appropriate  hardware  or  components 
become  available. 

In  view  of  the  above,  the  Safety  Board  requests  that  FAA  reevaluate  NTSB 
Recommendations  A-81-49  through  A-81-53.  These  recommendations  are  being  held 
in  an  "Open — Unacceptable  Action"  status  pending  your  further  response. 


Sincerely, 


091 


Ofi.ce  o*  Admmisi'atoc 


US  Department 
ot  Transportation 

Federal  Aviation 
Administration 

August  6,  1981 


fX  moepenaence  Ave  S  v. 
Was^nflio'i  OC  20b9' 


The  Honorable  Jacnes  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  WESB  Safety  Recommendations  A-81-49  through  A-81-53 
issued  by  the  Board  on  May  7,  1981.  These  reoarmendations  resulted  from  the 
Board's  investigation  of  the  Beech  Baron/ Travel  Air  series  of  airplanes, 
involving  a  propensity  for  entering  flat  spins  under  conditions  of  high 
asymmetric  power  and  low  speed. 

FAA  General  Remarks:  The  text  of  the  Board's  recommendations  states  that 
there  were  eight  fatal  accidents  between  March  1978  and  March  1980  involving 
Beech  aircraft,  where  flat  spins  occurred  under  conditions  of  high  asymmetric 
power  and  low  speed.  A  review  of  the  Federal  Aviation  Administration  (FAA) 
records  for  the  period  April  1976  to  January  1979  indicates  that  no  spin 
accidents  occurred  in  Baron  airplanes  which  could  be  attributed  to  the 
practice  of  Vmc  maneuvers.  From  January  1979  to  the  present,  two  training 
accidents  have  occurred  which  could  possibly  be  attributed  to  the  practice  of 
VjpC  maneuvers.  In  one  instance,  the  training  was  being  conducted  in  an 
airplane  equipped  with  a  single  throw-over  yoke,  not  in  accordance  with 
applicable  Federal  Aviation  Regulations  (FAR)  requirements.  In  the  other 
case,  it  appears  highly  probable  that  engine  cut-offs  were  introduced  at 
speeds  below  the  published  Vmc  and  at  lew  altitude  in  order  to  test 
student  reactions. 

In  1976,  in  response  to  earlier  NTSB  safety  recanmendations,  Beech  Aircraft 
Corporation  and  the  FAA  participated  jointly  in  a  test  program  to  revalidate 
findings  of  compliance  with  Civil  Air  Regulation  (CAR)  3.123.  The  results 
were  satisfactory  and  it  was  concluded  that,  as  required  by  the  applicable 
regulations,  no  undue  spinning  tendency  existed.  The  introduction  of  the 
concept  of  Vsse  (intentional  one  engine  inoperative  speed)  in  1976 
provided  an  additional  safety  margin  above  vmc  and  Vs  to  minimize  the 
potential  hazard  associated  with  vmc  and  single-engine  stall  demonstra¬ 
tions  and  training.  It  should  be  noted  that  FAA  policy  has  historically 
advised  that  single-engine  stalls  will  not  be  demonstrated  on  multi-engine 
flight  tests,  and  should  not  be  practiced  in  high  performance  airplanes  by 
other  than  qualified  engineering  test  pilots.  Additionally,  should 
not  be  demonstrated  when  the  is  known  or  discovered  to  be  close  to 
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stalling  speed.  These  established  training  and  flight  test  limitations, 
coupled  with  the  extensive  safety  information  oonoeming  one-engine 
inoperative  flight  procedures  included  in  the  Beech  Aircraft  Flight  Manuals 
and  Pilot  Operating  Handbooks,  are  still  considered  adequate  to  ensure  safe 
operation  of  the  airplane  in  all  authorized  flight  regimes.  Additional 
information  oonceming  stalls  and  single-engine  operation  of  light  twin-engine 
aircraft  is  contained  in  Advisory  Circular  (AC)  61-54,  Flight  Test  Guide  - 
Private  Pilot  Airplane,  and  in  AC  61-21A,  Flight  Training  Handbook.  The  FAA 
does  not  consider  it  advisable  to  dictate  design  of,  or  inpose  limitations  on, 
a  particular  airplane,  whereby  ccrplete  safety  would  be  assured  despite  a 
flagrant  disregard  of  regulations  or  extreme  cases  of  poor  airmanship. 

A-81-49.  Require  that  a  placard  be  installed  in  all  Beech  BarorV Travel  Air 
aircraft  warning  of  the  dangers  of  and  prohibiting  intentional  single-engine 
stalls. 

FAA  Gaiment.  We  agree  that  the  practice  of  demonstrating  single-engine  stalls 
with  high  asymmetric  power  in  the  light  twin-engine  airplane  training  environ¬ 
ment  is  potentially  a  high  risk  maneuver.  Additionally,  the  demonstration  of 
actual  vmc  speeds  below  the  published  vmc  should  be  avoided  except  by 
qualified  engineering  test  pilots  in  a  test  environment. 

The  problems  which  relate  to  the  conduct  of  single-engine  stalls  are  common  to 
all  high-performance  light  twin-engine  airplanes  and  differ  only  in  a  matter 
of  degree,  so  that  the  post-stall  characteristics  and  vmc  handling 
qualities  of  a  particular  airplane  are  elements  inseparable  from  basic 
knowledge  and  training  requirements.  The  same  problems  exist  in  transport 
category  airplanes  where  accepted  training  procedures  are  considered  adequate 
to  avoid  the  hazards  associated  with  single-engine  stalls  or  Vmc 
characteristics.  We  believe  the  level  of  basic  knowledge  is  adequate,  and  the 
training  appropriate,  and  therefore  find  that  a  warning  is  unnecessary. 
Accordingly,  we  do  not  believe  it  is  appropriate  to  prohibit  selectively 
intentional  single-engine  stalls  in  the  Beech  Barorv/Ttavel  Air  series 
airplane,  and  the  FAA  considers  action  completed  on  Safety  Beocmvendation 
A-81-49. 

A-81-50.  Amend  14  CFR  23.205,  "Critical  Engine  Inoperative  Stalls,"  to  make 
the  test  requirements  more  rigorous  with  regard  to  the  potential  detection  of 
an  airplane's  propensity  to  display  any  undue  spinning  tendency. 

FAA  Comment.  The  FAA  contends  that  the  formulation  of  requirements  more 
rigorous  than  those  set  forth  in  FAR  Part  23.205,  such  as  requirements  for 
higher  thrust  on  the  operative  engine,  additional  airplane  configuration 
testing,  altitude  testing,  etc.,  could  lead  to  unrealistic  and  impractical 
requirements. 

The  provisions  of  Part  23.205  were  revised  by  Amendment  3-7,  requiring  one- 
engine  inoperative  stall  characteristics  that  preclude  unintentional  spin 
entry.  This  requirement  was  found  to  be  impractical,  and  the  substance  of  the 
prior  effective  rule  was  reinstituted  by  Amendment  23-3,  resulting  in 
essentially  the  same  provisions  as  Part  23.205,  which  is  currently  effective. 
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In  view  of  the  foregoing,  we  do  not  believe  it  is  appropriate  to  establish 
more  rigorous  one-engine  inoperative  stall  requirements,  nor  do  we  believe  it 
productive  to  expand  the  flight  test  regime  for  testing  of  one-engine 
inoperative  stall/spin  characteristics  at  this  time.  Moreover,  we  doubt  that 
the  more  rigorous  stall/spin  criteria  would  help  to  reduce  stall/spin  acci¬ 
dents.  Such  testing  might  only  induce  pilots  to  attempt  spinning  airplanes, 
with  a  resultant  increase  in  stall/spin  accidents,  even  though  operating 
limitations  prohibit  intentional  spins.  The  entire  philosphy  of  the  type 
certification  and  training  requirements  is  based  on  the  avoidance  of  spins  in 
an  operational  environment.  We  believe  this  philosophy  of  avoidance  is  the 
more  reasonable  and  fruitful  approach  toward  resolving  this  problem.  We  will 
continue  to  follow  stall/spin  research  in  progress,  and,  if  developments 
indicate  changes  to  the  regulations  are  required,  we  will  take  appropriate 
action.  We  do  not  plan  to  pursue  this  issue  further,  and,  accordingly,  the 
FAA  considers  action  completed  on  Safety  Fte commendation  A-81-50. 

A— 81-51.  Require  Beech  Aircraft  Corporation  to  disseminate  information  relat- 
ing  to Beech  BarorVltavel  Air  single-engine  stall  speeds,  including  graphical 
or  other  information  showing  the  operational  conditions  and  limits  wherein 
flight  at  the  published  value  of  \ftnc  is  not  possible. 

FAA  Garment.  This  problem  appears  to  be  associated  with  conditions  where 
flight  demonstrations  involve  speeds  well  below  the  published  vmc*  The  FAA 
believes  that  any  attempt  to  provide  the  information  suggested  in  this  recom¬ 
mendation  could  mislead  airplane  operators  and,  in  fact,  be  counter-productive. 
We  are  concerned  that  it  may  appear  to  condone  training  activities  at  speeds 
which  have  not  been  investigated  during  the  certification  process. 

Regulations  require  that  stalls  be  investigated  with  one  engine  inoperative 
under  specified  conditions:  critical  engine  inoperative,  flaps  and  landing 
gear  retracted,  and  remaining  engine(s)  operating  at  75  percent  maximun 
continuous  power.  Satisfactory  characteristics  in  the  specified  configuration 
do  not  necessarily  ooincide  with  those  in  the  configuration  required  for 
demonstration  of  vmc*  This  confusion,  in  itself,  may  negate  any  benefit 
resulting  from  publication  of  the  reoarmended  information.  Additionally,  vie 
are  concerned  that  such  information  could  be  too  complicated  to  achieve  its 
intended  purpose.  Except  for  a  few  extreme  conditions,  there  are  very  few 
situations  where  the  published  ^mc  cannot  be  achieved  prior  to  reaching 
stall,  with  power  settings  within  the  normal  operating  envelope. 

In  consideration  of  the  foregoing,  no  further  action  on  Safety  Recommenda¬ 
tion  A-81-51  will  be  pursued. 

A-81-52.  Convene  a  special  certification  review  beam  to  explore  and  evaluate 
the  relative  nargins  of  safety  of  the  Beech  Baron  in  low-speed,  high-power, 
single-engine  operations  for  all  conditions  which  may  be  realistically 
anticipated  in  a  multiengine,  pilot-training  environment. 

FAA  Ccwnent.  The  use  of  a  Special  Certification  Review  team  to  explore  and 
evaluate  the  relative  safety  margin  of  the  Beech  Baron  airplane,  specifically, 
is  not  considered  appropriate.  The  "relative  safety  margin"  must  be  deter¬ 
mined  by  comparison  to  some  standard,  norm,  or  specification.  If  the  specifi¬ 
cation  used  is  the  FAA  regulation  that  pertains  to  the  certification  aspects 
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of  the  problem,  then  compliance  has  been  satisfactorily  shown  to  the  extent 
that  the  airplane  does  not  "possess  any  undue  spinning  tendency"  when  operated 
within  the  established  limitations  and  approved  envelope.  In  reference  to 
conditions  of  flight  that  may  be  reasonably  anticipated  in  a  multi-engine, 
pilot-training  environment,  we  find  that  existing  regulations,  policies,  and 
standard  operating  procedures  are  adequate  to  provide  an  appropriate  level  of 
safety,  provided  these  standards  are  adhered  to. 

If  the  "relative  safety  margin”  is  intended  to  mean  a  comparison  between 
selected  light  twin-engine  airplanes  and  their  individual  degree  of  freedom 
from  undue  spinning  tendency,  then  this  involves  the  same  questions  discussed 
in  our  response  to  A-81-49,  -50,  and  -51.  Bach  airplane  has  its  own  unique 
flight  characteristics  and  must  be  judged  against  a  minimum  standard  estab¬ 
lished  by  regulation.  However,  only  insofar  as  reestablishing  a  new  minimum 
standard  would  a  direct  ocmparison  of  two  or  more  airplanes  be  productive. 
Accordingly,  we  do  not  intend  to  convene  a  special  certification  review  team 
and  the  FAA  considers  action  carpleted  on  Safety  Recommendation  A-81-52. 

A-81-53.  Require  that  all  Beech  Baron/TTavel  Air  aircraft  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components  designed  to  alleviate  their  hazardous 
single-engine  stall  characteristics.  Relative  to  the  retrofit,  Beech 
Aircraft's  stall  research  program  should  provide  for  prompt  development  of 
appropriate  hardware ,  rigging  of  controls,  and/or  other  necessary 
modifications. 

FAA  Ccmment.  Hie  NTSB  is  aware  of  the  stall  research  program  which  studies 
the  potential  for  moderating  the  inherent  roll  rates  of  conventional  light 
twin-engine  aircraft  in  single-engine,  fully  stalled  corxiitions.  This  is  a 
relatively  long-term  project,  and  the  FAA's  Central  Region  is  monitoring  Beech 
Aircraft's  progress  in  this  endeavor.  Additionally,  we  will  encourage  Beech 
Aircraft  to  proceed  without  delay  in  the  development  of  any  hardware  to  modify 
their  airplanes,  resulting  in  improved  single-engine  stall  characteristics. 

When  such  hardware  becomes  available,  the  FAA  will  proceed  in  accordance  with 
the  dictates  of  service  history  to  require  such  retrofit  as  deemed  necessary 
and  appropriate.  We  have  no  information  at  this  time  on  which  to  base  a 
mandatory  retrofit  and,  therefore,  no  immediate  action  is  contemplated  on 
Safety  Recommendation  A-81-53. 


Sincerely, 

- " 

J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  May  7,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDAT I ON (S) 
A-81-49  through  -53 


For  the  past  several  years,  the  Beech  Baron /Travel  Air  series  of  airplanes  have 
demonstrated  a  propensity  for  entering  flat  spins  under  conditions  of  high  asymmetric 
power  and  low  speed.  Between  March  1978  and  March  1980,  there  were  eight  fatal 
accidents  of  this  type.  The  accident  at  Cumming,  Georgia,  on  February  19,  1980, 
involving  a  Beech  95-B55  typifies  the  operational  circumstances  of  most  of  these 
accidents.  The  instructional  flight  was  the  second  in  a  multiengine  course  involving 
single-engine  operation  and  the  demonstration  of  minimum  control  speed.  The  pilot 
trainee,  the  only  survivor,  recalls  attempting  to  move  his  body  < ns  far  J**"*™ 1 
possible  during  the  spin  in  order  to  bring  the  nose  of  the  airplane  down.  Witnesses  saw 
the  aircraft  spinning  with  the  tail  lower  than  the  nose. 

The  involvement  of  Beech  Baron/Travel  Air  airplanes  in  flat  spin  accidents  is  not 
a  new  problem  nor  one  that  has  just  recently  emerged.  The  Safety  Board  tesprantowly 
sent  five  safety  recommendations  (A-75-64  and  A-76-97  through  -100)  to  the  Federil 
Aviation  Administration  (FAA)  regarding  this  subject.  The  Safety 
had  the  FAA  complied  with  these  recommendations  some  of  these  accidents  may  nav. 

been  prevented. 

Based  on  the  circumstances  of  these  accidents,  the  Safety  Board  concludes  the 
training  for  a  potential  emergency  in  Beech  Baron/Travel  Air  airplanes,  such  as  ar 
engine-out  condition,  may  be  more  hazardous  than  the  emergency  itself.  For  some 
conditions  of  airplane  gross  weight  and  altitude,  the  single-engine  stall  speeds  or  the 
aircraft  are  greater  than  the  single-engine  minimum  control  speeds  (Vmc). 
Consequently,  when  pilots,  including  instructor  pilots,  attempt  to  demonstrate  vmc  or 
loss  of  directional  control,  they  may  unexpectedly  encounter  a  single- engine  stall.  At 
high  asymmetric  power,  the,  stall  in  these  airplanes  is  abrupt  and  is  accompanied  by 
rapid  rolling  to  an  inverted  or  near  inverted  position,  followed  by  entry  into  a  flat  spin. 


While  one  could  take  the  position  that  pilots  should  be  more  careful  and  recover 
the  airplane  before  this  loss-of-ccntrol  situation  develops,  the  Safety  Board  believes 
that  such  a  position  is  tenuous.  The  Beech  Baron  flat-spin  accident  record,  coupled 
with  the  fact  that  some  of  the  instructor  pilots  involved  were  highly  experienced  in 
Beech  aircraft,  tends  to  confirm  that  the  situation  demands  above-average  pilot  skill 
and  alertness. 
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The  single- engine  stall  char ae ter isties  of  these  aircraft,  under  the  above 
circumstances,  create  an  undue  tendency  to  spin  that  is  not  measured  or  tested  under 
14  CPR  23.205,  "Critical  Engine  Inoperative  Stalls."  Tests  under  this  part,  for  example, 
involves  (1)  only  7$  percent  maximum  continuous  power,  or  less,  rather  than  takeoff  or 
maximum  available  power  used  in  Vme  demonstrations;  (2)  a  featherod  propeller  rather 
Oiun  u  windmilling  propeller;  and  (3)  minimal  sideslip.  This  regulation,  when  scrutinized, 
is  relatively  weak  insofar  as  detection  of  undue  spinning  tendencies  is  concerned. 

In  any  event,  the  airplane  is  not  safely  controllable  or  maneuverable  under  the  high 
asymmetric  power  conditions  and  other  adverse  factors  that  are  routinely  related  to  the 
demonstration  of  Vmc.  With  high  asymmetric  power,  rolloff  at  the  stall  constitutes  an 
unsafe  feature  that  is  not  compatible  with  intended  usage  in  a  multiengine  training 
environment. 

The  U.S.  Army  in  a  1974  report,  "T-42A  Single-Engine  Performance  and  Stall 
Investigation,'1  described  the  single-engine  (asymmetric)  power  on  stalls  of  the  Beech 
Model  B55B  as  violent  and  potentially  catastrophic.  The  following  excerpts  from  that 
report  detail  these  characteristics: 

The  stall  characteristics  with  singlo-ongine  power  on  arc  considerably 
more  severe  than  those  for  symmetrical  power  conditions.  Single-engine 
power-on  stall  is  characterized  by  a  rapid  roll  toward  the  inoperative 
(dead)  engine.  If  not  immediately  arrested,  this  roll  progresses  rapidly 
into  a  wing-over  or  split-S  entry  into  an  upright  spin.  Vigorous  and 
immediate  recovery  action  is  required. 

Instantaneous  Recovery  Action.  When  recovery  was  initiated 
immediately  at  stall,  a  rapid  forward  movement  of  the  elevator  control 
normally  arrested  the  roll  rate  and  regained  control  of  the  aircraft.  Full 
rudder  control  opposite  to  the  direction  of  roll  was  normally  already 
applied  since  stall  occurs  below  Vmc.  If  full  rudder  had  not  been 
previously  initiated,  it  was  applied  concurrently  with  the  forward 
elevator  control.  If  these  combined  actions  did  not  arrest  the  roll  rate, 
power  was  reduced  on  the  operative  (good)  engine.  Recovery  was 
normally  from  a  large  bank  angle  (approaching  90  degrees),  nose-down 
attitude  which  results  in  a  steep,  diving  pullout.  Rapidly  increasing 
airspeed  during  the  pullout  exceeded  the  airframe  limits  for  the  landing 
gear  and  flaps  requiring  these  items  to  be  retracted.  Extreme  care  was 
necessary  during  the  pullout  to  avoid  a  high-speed,  accelerated  stall. 

Delay  Recovery  Action  (1  second  delay).  When  any  delay  in  recovery 
action  was  allowed  at  full  stall,  'the  roll  rate  increased  rapidly.  Virtually 
full  forward  movement  of  the  elevator  control  and  complete  power 
reduction  on  the  operative  engine  was  required  for  recovery.  Recovery 
following  a  slight  delay  (1/4  to  1/2  second)  was  from  a  split-S  or 
complete  wing-over  maneuver.  With  slightly  longer  delays  (approaching 
1  second)  the  wing-over  progresses  immediately  into  an  upright  spin. 

Tim  considerations  discussed  above  concerning  rapidly  building  airspeed 
and  avoidance  of  a  high-speed,  accelerated  stall  likewise  apply  for  the 
delayed  recovery. 
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In  1978*  the  operational  concept  of  a  safe  single- engine  speed  (Vsse)  was  introduced 
to  ailevtute  the  adverse  dynamic  afreets  of  an  intentional  engine-out  at  or  dose  to  either 
Vmc  or  the  single- engine  stall  speed.  Subsequently,  the  FAA  disseminated  information 
regarding  Vase  and  proper  engine  inoperative  procedures  through  flight  training  clinics, 
pilot  safoty  seminars,  and  flight  instructor  refresher  ooursea.  Any  beneficial  effects, 
however,  were  short-lived  as  evidenced  by  the  increasing  number  of  Beech  Baron  flat-spin 
accidents.  The  Safety  Board  beliavas  that*  in  addition  to  pilot  education,  positive  effort 
is  needed  to  resolve  any  existing  undue  spinning  tendencies  (hiring  critical  engine- 
inoperative  stalls  of  this  as  well  as  similar  aircraft  which  may  be  certificated  in  the 
future. 

In  October  1980,  the  Beech  Aircraft  Corporation  initiated  a  stall  research  program 
to  study  the  potential  for  moderating  the  inherent  roll  rates  of  conventional  light 
twin-engine  aircraft  in  single-engine,  fully  stalled  eondtions.  Beech  anticipates  that  this 
two-phase  wind  tunnel/flight  test  program  will  taka  at  least  18  months  to  complete. 
While  Beech's  stall  research  program  is  eommendable,  the  Safety  Board  does  not  believe 
that  it  is  adequately  expedient  in  resolving  the  involvement  of  Beech  airplanes  in  flat-spin 
accidents. 

Therefore,  t ho  National  Transportation  Safoty  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  that  a  placard  be  installed  in  ell  Beech  Baron/Travel  Air  aircraft 
v.arning  of  the  dangers  of  and  prohibiting  intentional  single-engine  stalls. 

(Class  n.  Priority  Action)  (A-81-49) 

Amend  14  CPR  23.205,  "Critical  Engine  Inoperative  Stalls,"  to  make  the 
test  requirements  more  rigorous  with  regard  to  the  potential  detection 
of  an  airplane's  propensity  to  display  any  undue  spinning  tendency. 

(Class  n,  Priority  Action)  (A-81-50) 

Require  Beech  Aircraft  Corporation  to  disseminate  information  relating 
to  Beech  Baron/Travel  Air  single-engine  stall  speeds,  including  graphical 
or  other  information  showing  the  operational  conditions  and  limits 
wherein  flight  at  the  published  value  of  Vmc  is  not  possible.  (Class  n, 
Priority  Action)  (A-81-51) 

Convene  a  special  certification  review  team  to  explore  end  evaluate  the 
relative  margins  of  safety  of  the  Beech  Baron  in  low-speed,  high-power, 
single-engine  operations  for  all  conditions  which  may  be  realistically 
anticipated  in  a  multiengine,  pilot- training  environment.  (Class  Q, 
Priority  Action)  (A-81-52) 

Require  that  all  Beech  Baron/Travel  Air  aircraft  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components  designed  to  alleviate  their 
hazardous  tingle-engine  stall  characteristics.  Relative  to  the  retrofit, 
Beech  Aircraft's  stall  research  program  should  provide  for  prompt 
development  of  appropriate  hardware,  rigging  of  controls,  end/or  other 
necessary  modifications.  (Clan  n,  Priority  Action)  (A-81-53) 

In  addition,  the  National  Transportation  !  Safety  Board  reitarates  our  previous 
recommendation  that  the  Federal  Aviation  Administration: 
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tout  an  Advisory  Circular  dealing  solely  with  simulated  and  actual 
engine- out  emergencies  in  typical  high  performance,  multiengine  general 
aviation  airplanes.  (Clam  0  -  Priority  Action)  (A- 7  5-64) 

This  Circular,  aside  from  providing  general  operational  guidelines  and 
technical  information,  should  supplement  present  PAA  Advisory  Circular 
61*67,  "Hazards  Associated  With  Spins  in  Airplanes  Prohibited  Prom 
Intentional  Spinning,"  by  piecing  special  emphasis  on  the  potentially 
catastrophic  and  often  irreversible  situations  which  may  develop,  such  as 
the  flat  spin,  if  a  loss  of  control  is  allowed  to  occur.  This  information 
should  bo  mailed  directly  to  all  pilots  holding  multiengine  class  ratings. 


among  the  various  flight  instructor  elinics  and  safety  seminars  held 
throughout  the  year.  In  addition,  the  PAA's  Accident  Prevention  Staff 
should,  whore  feasible,  discuss  operational  details  with  recipients  to 
assure  that  the  objectives  of  the  Circular  are  thoroughly  understood. 

KING,  Chairman,  DRIVER,  Vico  Chairman,  McADAMS  and  GOLDMAN,  Members, 
concurred  in  these  recommendations.  BURSLEY,  Member,  did  not  participate. 
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of  Transportation 

Federal  Aviation 
Administration 


800  inoepenoence  A.e  S  W 
Washington  DC  2059' 


February  23,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington ,  D . C .  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendation  A-79-85  issued 
November  19,  1979,  and  supplements  our  letter  of  February  15,  I960. 

This  also  responds  to  your  letter  of  March  21,  1980.  Thi3  recommendation 
resulted  from  the  Board's  investigation  of  a  Sikorsky  S-61L  helicopter  crash 
at  Newark  International  Airport,  Newark,  New  Jersey,  on  April  18,  1979. 

A-79-85 .  Issue  an  Airworthiness  Directive  to  require  a  one-time  ultrasonic 
inspection  of  tail  rotor  blades  installed  on  S-58  and  S-58T  model  helicopters 
for  evidence  of  spar  cracks  and,  if  necessary,  establish  a  recurring  spar 
inspection  based  on  an  appropriate  number  of  operating  hours. 

FAA  Comment.  The  Federal  Aviation  Administration  (FAA)  agrees  that  the  S-58 
and  S-61  tail  rotor  blade  structure  is  similar;  however,  the  tail  rotor  speed 
and  resultant  stresses  are  lower  for  the  S-58.  Accordingly,  the  blades  do 
not  operate  under  the  same  load  environment,  creating  a  situation  requiring 
careful  consideration.  For  instance,  a  comparison  of  the  vibratory  stresses 
at  the  shank  of  the  tail  rotor  blades  for  a  representative  range  of  high 
speed  level  flight  conditions  indicates  that  the  S-58  stresses  are  only  75 
percent  of  the  equivalent  stresses  for  the  S-61 .  The  tail  rotor  blades  of 
the  S-58  have  been  substantiated  for  safe  life  and  therefore  are  required  to 
be  replaced  after  specified  service  time.  This  substantiation  is  not 
dependent  upon  inspections  of  the  blades.  With  the  safety  life 
substantiation  of  the  blades  and  their  extensive  service  experience,  there  is 
no  technical  basis  for  requiring  additional  inspections  of  the  blades. 

Tail  rotor  blades  are  susceptible  to  foreign  object  damage;  the  rapidly 
turning  blades  are  likely  to  be  struck  by  debris  lifted  by  the  airflow  from 
the  main  rotor.  Repetitive  inspection  of  these  blades  is  advisable  and 
Sikorsky  has  issued  precautionary  service  bulletins  requiring  visual  and  dye 
penetrant  inspections  of  the  tail  rotor  blades  of  S-58  and  S-58T  aircraft. 

We  agree  that  these  inspections  are  reasonable  precautionary  measures. 
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Sikorsky  S-58  helicopters  are  operated  by  companies  that  are  smaller  than 
those  that  operate  S-61  helicopters,  and  a  requirement  for  ultrasonic 
inspection  would  place  an  undue  burden  on  these  smaller  operators. 

Ultrasonic  inspection  requires  involvement  by  inspectors  experienced  in  the 
techniques  of  operating  ultrasonic  equipment  and  having  access  to  this 
specialized  equipment.  Furthermore,  some  tail  rotor  blades  nave  abrasion 
stripe  installed,  thus  complicating  the  inspection  procedures.  We  believe 
these  burdens  are  unwarranted  under  present  circumstances. 

The  S-61  series  helicopters  have  accumulated  over  20  million  hours  of  service 
with  only  one  spar  failure,  and  no  additional  failures  have  been  detected 
through  mandatory  inspections.  Statistically,  this  indicates  the  S-61  spar 
failure  was  a  random  occurrence ,  and  should  not  be  the  sole  basis  for 
conclusions  regarding  the  probability  of  S-58  tail  rotor  blade  failure. 

On  the  basis  of  this  investigation  and  our  in-depth  review,  the  FAA  plans  no 
further  action  relative  to  this  matter  and  we  consider  action  completed  on 
Safety  Recommendation  A-79-85* 


Sincerely, 


J.  Lynn  Helms 
Administrator 
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Office  of 
Chairman 


National  Transportation 
Safety  Board 

Washington.  D  C  20594 


March  21,1980 


Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C,  20591 

Dear  Mr.  Bond: 

Reference  is  made  to  your  letter  dated  February  15,  1980,  responding 
to  the  National  Transportation  Safety  Board's  Safety  Recommendation 
A- 79-85.  This  recommendation  stemmed  from  the  Safety  Board's  investi¬ 
gation  of  a  Sikorsky  S-61L  helicopter  accident  at  Newark  International 
Airport,  Newark,  New  Jersey,  on  April  18,  1979.  We  recommended  that 
the  Federal  Aviation  Administration  (FAA): 

"Issue  an  Airworthiness  Directive  to  require  a  one-time 
ultrasonic  inspection  of  tail  rotor  blades  installed  on 
S-58  and  S-58T  model  helicopters  for  evidence  of  spar 
cracks  and,  if  necessary,  establish  a  recurring  spar 
inspection  based  on  an  appropriate  number  of  operating 
hours." 

We  have  noted  the  reasons  given  by  the  FAA  for  not  agreeing  to 
this  recommendation,  and  we  have  examined  Sikorsky  S-58  and  S-58T  service 
bulletins  that  recommend  visual  daily  Inspection  of  the  tail  rotor 
blade,  stipulating  that  if  a  crack  is  suspected,  dye  penetrant 
inspections  are  to  be  made.  However,  the  same  type  of  service  bulletin 
inspection  requirements  for  the  S-58  and  S-58T  had  been  issued  on  the 
S-61L  and  were  being  complied  with  at  the  time  of  the  Newark,  New  Jersey, 
accident.  We  contend  that  a  blade  skin  crack,  caused  by  a  crack 
propagating  through  the  spar  cross  section,  may  be  difficult  to  detect 
visually  while  conducting  the  recommended  service  bulletin  inspections. 
Based  on  the  metallurgical  examination  of  the  failed  blade,  the  crack  on 
the  skin  did  not  occur  until  the  spar  fatigue  crack  had  propagated  through 
a  significant  portion  of  the  cross  section. 
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Since  compliance  with  the  existing  tail  rotor  blade  skin  inspections 
are  inadequate  to  detect  an  unsafe  condition  in  the  blade  spar,  we 
request  the  FAA  to  reconsider  this  recommendation.  Pending  the  FAA's 
further  response,  A-79-85  is  being  maintained  in  an  "open-unacceptable 
action"  status. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


February  15,  1980 


WASHINGTON.  D.C.  20591 


OFFICE  OF 
THE  ADMINISTRATOR 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Ave. ,  S.W. 

Washington,  D.C.  20594 

Dear  Hr,  Chairman; 

This  is  in  response  to  NTSB  Recommendation  A-79-85  issued  by  the  Board 
on  November  19,  1979,  regarding  Sikorsky  S-58  and  S-58T  model  heli¬ 
copters.  The  recommendation  resulted  from  the  Board's  investigation  of 
a  Sikorsky  S-61L  helicopter  crash  at  Newark  International  Airport, 
Newark,  New  Jersey,  on  April  18,  1979. 

Recommendation  A-79-85.  Issue  an  Airworthiness  Directive  to  require  a 
one-time  ultrasonic  Inspection  of  tail  rotor  blades  installed  on  S-58 
and  S-58T  model  helicopters  for  evidence  of  spar  crack6  and,  if  neces¬ 
sary,  establish  a  recurring  spar  inspection  based  on  an  appropriate 
number  of  operating  hours. 

Comment.  We  do  not  concur  with  this  recommendation  for  the  following 
reasons : 

1.  We  do  not  believe  that  an  Airworthiness  Directive  should  be  issued 
based  on  similarity  of  design  because  the  loads  and  stresses  imposed  on 
the  S-58  tail  rotor  blades  are  less  than  those  for  the  S-61  helicopter. 

2.  Service  difficulty  reports  on  the  S-58  tail  rotor  blades  do  not 

indicate  that  an  unsafe  condition  exists.  The  only  indication  of  a 
possible  fatigue  failure  of  a  tail  rotor  blade  that  we  have  received 
was  based  upon  the  outboard  section  of  a  blade  found  in  the  sea  after 

the  helicopter  had  capsized.  We  have  no  information  on  the  inspection 

or  maintenance  of  the  tail  rotor  or  information  on  whether  or  not  there 
was  foreign  object  damage  of  the  blade.  This  report  is  the  only 

indication  of  a  possible  fatigue  failure  of  the  spar  in  over  20  years 

of  service. 
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rotor  blades,  because  they  are  likely  to  be  struck  by  debris 
raoidlvUPjrry  th*  “in  ro*or  air  flow  and  because  they  are  turning 

serilce’bulletlni*^  C°  f"ei8njobJect  d»®age.  Sikorsky  has  Issued 
crack  bulleti“8  t0  specify  and  to  eaphaslae  daily  visual  and,  if  a 
blades1  pected*  dye  P*oetrant  inspections  of  the  S-58  tail  rotor 


“Z/  ^c- 

<£angherne  Bond 


Administrator 
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DEPARTMENT  OF  TRANSPORTATION 

rEOERAL  AVIATION  ADMINISTRATION 


February  15,  1980 


WASHINGTON,  O.C.  20591 


OFFICE  OF 
THC  ADMINISTRATOR 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Ave. ,  S.W. 

Washington,  D.C.  20594 

Dear  Hr.  Chairman: 

This  is  in  response  to  NTSB  Recommendation  A-79-85  issued  by  the  Board 
on  November  19,  1979,  regarding  Sikorsky  S-58  and  S-58T  model  heli¬ 
copters.  The  recommendation  resulted  from  the  Board's  Investigation  of 
a  Sikorsky  S-61L  helicopter  crash  at  Newark  International  Airport, 
Newark,  New  Jersey,  on  April  18,  1979. 

Recommendation  A-79-85.  Issue  an  Airworthiness  Directive  to  require  a 
one-time  ultrasonic  inspection  of  tail  rotor  blades  installed  on  S-58 
and  S-58T  model  helicopters  for  evidence  of  spar  cracks  and,  if  neces¬ 
sary,  establish  a  recurring  spar  inspection  based  on  an  appropriate 
number  of  operating  hours. 

Comment.  We  do  not  concur  with  this  recommendation  for  the  following 
reasons : 

1.  We  do  not  believe  that  an  Airworthiness  Directive  should  be  issued 
based  on  similarity  of  design  because  the  loads  and  stresses  imposed  on 
the  S-58  tail  rotor  blades  are  less  than  those  for  the  S-61  helicopter. 

2.  Service  difficulty  reports  on  the  S-58  tail  rotor  blades  do  not 

indicate  that  an  unsafe  condition  exists.  The  only  indication  of  a 
possible  fatigue  failure  of  a  tail  rotor  blade  that  we  have  received 
was  based  upon  the  outboard  section  of  a  blade  found  in  the  sea  after 

the  helicopter  had  capsized.  We  have  no  information  on  the  Inspection 

or  maintenance  of  the  tail  rotor  or  information  on  whether  or  not  there 
was  foreign  object  damage  of  the  blade.  This  report  is  the  only 

indication  of  a  possible  fatigue  failure  of  the  spar  in  over  20  years 

of  service. 
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3.  Tall  rotor  blades,  because  they  are  likely  to  be  struck  by  debris 
thrown  up  by  the  main  rotor  air  flow  and  because  they  are  turning 
rapidly ,  are  subject  to  foreign  object  daaage.  Sikorsky  has  issued 
service  bulletins  to  specify  and  to  emphasise  daily  visual  and,  if  a 
crack  is  suspected,  dye  penetrant  inspections  of  the  S-58  tail  rotor 
blades. 


£anghrfrne  Bond 
Administrator 
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ISSUED:  Novaaber  1$,  1979 


Forwarded  to: 

Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOHNEMDAT ION (S) 


On  April  18, 1979,  a  Sikorsky  8-61L  helicopter  crashed  at  Newark  International 
Airport,  Newark,  New  Jersey.  The  Safety  Board  determined  that  the  probable 
cause  of  the  accident  was  the  separation  of  the  tail  rotor  assembly  and  gearbox 
from  the  aircraft  at  an  altitude  which  made  further  controlled  flight  impossible. 

The  rotor  assembly  and  gearbox  separated  because  of  severe  vibrations  in  the 
rotor  assembly  which  were  induced  by  the  loss  of  a  tail  rotor  blade  due  to  fatigue 
failure.  Metallurgical  examination  of  the  blade's  spar  revealed  a  fatigue  fracture 
across  90  percent  of  its  cross  section  35  inches  from  the  outboard  ana  The  blade 
is  designed  and  manufactured  so  that  the  spar  is  completely  enclosed  in  an  aluminum 
sldn  envelope,  thereby  making  visual  inspection  of  the  spar  impossible. 

The  Sikorsky  8-58  model  helicopter  uses  a  tail  rotor  Made  identical  in  design 
to  the  8-6 1L  model  blade,  although  dimensionally  it  is  smaller  in  Die  span  wise 
direction.  Hie  Board  learned  that  one  tail  blade  spar  failure  has  occurred  recently 
on  an  S-58T  model  helicopter  in  South  America.  Loss  of  a  section  of  blade  on 
the  S-58  results  in  the  same  conditions  that  occurred  on  the  S-61L  at  Newark, 

New  Jersey. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that 
the  Federal  Aviation  Administration! 


Issue  an  Airworthiness  Directive  to  require  a  one-time  ultrasonic 
inspection  of  tail  rotor  blades  installed  on  8-58  and  S-SRTmedtl  ha 
copters  for  evidence  of  spar  creeks  and,  if  necessary,  astablishait 
spar  inspection  based  on  an  appropriate  number  of  operating  heirs. 
(Class  1,  Urgant  Action)  (A-79-88) 

KINO,  Chairman,  DRIVER,  Vice  Chairman,  MeADAMS,  GOLDMAN,  and 
BUR8LBY,  Members,  eoneurred  in  these  recommendetione. 


US  Deoartment  Office  ol  th«  Administrator  800  independence  Awe  S  W 

OftOTSJXXlOfion  Washington  DC  20591 

Federal  Aviation 
Administration 


February  23,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendations  A-81-83  and 
A-81-84  issued  by  the  Board  on  August  3,  1981,  and  supplements  our  letter  of 
October  8,  1981.  This  also  responds  to  your  letter  of  December  15,  1981,  in 
which  you  advised  Recomnendations  A-81-83  and  A-81-84  have  been  classified  in 
an  "Open — Acceptable  Alternate  Action"  status  pending  the  Jfederal  Aviation 
Administration's  (FAA)  final  response  of  completed  action.  These 
recommendations  resulted  from  your  investigation  of  an  accident  involving  a 
Beechcraft  Model  B19  aircraft  that  crashed  shortly  after  takeoff  from  Kinston 
Jet  Port,  Kinston,  North  Carolina,  on  June  23,  1980.  Investigation  revealed 
that  the  left  aileron  push-pull  rod  end  had  failed  resulting  in  a  loss  of 
lateral  control. 

A-81-83.  Require  that  the  actions  outlined  in  Beechcraft  Class  II  Service 
Instruction  No.  0858-151  as  revised  be  completed  on  the  affected  aircraft  at 
the  next  100-hour  or  annual  inspection. 

A-81-84.  Require  installation  of  access  plates  on  all  Beechcraft  Models  B19, 
23,  24,  and  24R  series  aircraft  manufactured  before  1977  to  provide  access  to 
the  aileron  push-pull  rods,  bellcrank,  and  cable  attachments  for  inspection 
or  servicing. 

FAA  Comment.  As  noted  in  our  letter  of  October  8,  1981 ,  the  FAA  will  issue 
an  airworthiness  alert  in  the  April  1982  publication  of  the  General  Aviation 
Airworthiness  Alert  ( AC-43-16).  An  advance  copy  of  the  text  is  enclosed. 

This  publication  is  designed  to  identify  and  to  emphasize  significant 
maintenance  items.  It  is  the  most  appropriate  way  to  ensure  efficiency  of 
future  inspection  and  servicing  of  the  aileron  push- pill  rod,  bellcrank  and 
cable  attachments.  This  airworthiness  alert  also  provides  installation 
instructions  to  install  access  inspection  plates  to  pre-1977  Beechcraft  Models 
19,  23,  24,  and  24R  series  aircraft. 
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We  believe  this  action  satisfies  the  intent  of  Safety  Recomne ndations  A-81-83 
and  A-81-84.  Accordingly,  PAA  considers  action  completed  on  "these 
recommendations . 


Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 
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Office  of  the  Chairman 


National  Transportation  Safaty  Board 

Washington,  O.C.  20594 

December  15,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Reference  is  made  to  the  Federal  Aviation  Administration  (FAA)  letter- of 
October  8,  1981,  responding  to  National  Transportation  Safety  Board  Safetv 
Recommendations  A-81-83  and  -84  issued  August  3,  1981.  These  recommendations 
stemmed  from  our  investigation  of  an  accident  involving  a  Beechcraft  Model  B19 
that  crashed  shortly  after  takeoff  from  Kinston  Jet  Port,  Kinston,  North  Carolina, 
on  June  23,  1980.  Investigation  revealed  that  the  left  aileron  push-pull  rod 
end  had  failed  resulting  in  a  loss  of  lateral  control. 

We  agree  with  the  FAA  that  the  failure  was  the  result  of  poor  maintenance 
and  that  measures  to  emphasize  the  importance  of  the  prescribed  maintenance 
should  prevent  accidents  and  incidents  of  this  nature.  However,  we  do  not  agree 
with  the  observation  that  the  problem  cannot  lead  to  fatal  accidents.  On 
April  30,  1967,  a  Beech  23,  N8728M,  made  an  uncontrolled  descent  and  crashed  at 
Naushan  Islands,  Massachusetts.  There  were  four  fatalities.  The  probable  cause 
of  the  accident  was  attributed  to  the  failure  of  an  aileron  and  aileron  tab 
control  system.  On  June  7,  1975,  at  Baldwin,  Wisconsin,  a  Beech  23,  N4769J , 
crashed  after  takeoff  when  the  left  aileron  push  rod  end  separated.  The  rod  end 
had  frozen  on  the  ball  insert  due  to  rust  and  corrosion.  There  was  one  serious 
injury.  We,  therefore,  believe  that  problems  with  aileron  push-pull  rod  end 
bearings,  leadinq  to  loss  of  lateral  control,  do  have  the  potential  for  fatal 
accidents.-  Our  records  indicate  that  since  the  October  1980  airworthiness  alert 
there  have  been  two  cases  of  rod  end  failure — one  on  December  12,  1980,  and  the 
other  on  September  15,  1981. 

We  note  that  the  FAA  considers  an  FAA  airworthiness  alert  the  appropriate 
method  to  provide  information  to  repair  stations  and  maintenance  personnel.  We 
are  also  informed  that  the  FAA  is  working  with  the  manufacturer  to  develop  a  new 
airworthiness  alert  item  which  will  provide  the  installation  instructions  required 
to  add  access  doors  to  pre-1977  Models  19,  23,  24,  and  24R  aircraft.  The  Safety 
Board  considers  this  action  by  the  FAA  to  satisfy  the  intent  of  both  Safety 
Recommendations  A-81-83  and  -84  which  we  have  classified  in  an  "Open — Acceptable 
Alternate  Action"  status  pending  the  FAA's  final  response  of  completed  action. 


Sincerely  yours. 
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ONice  ol  in*  Administrator  f  00  independence  A »e  S  V. 

Washington  DC  205?' 


October  8,  1981 


The  Honorable  Janes  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Fteoarmendations  A-81-83  and  A-81-84  issued 
by  the  Board  on  August  3,  1981.  These  recommendations  resulted  from  the 
Board's  investigation  of  the  crash  of  a  Beechcraft  Model  B19,  N60BW,  after 
takeoff  from  Kinston,  North  Carolina,  on  June  23,  1980.  The  pilot  stated  that 
he  was  unable  to  maintain  lateral  control. 

A-81-83.  Require  that  the  actions  outlined  in  Beechcraft  Class  II  Service 
Instruction  No.  0858-151  as  revised  be  oonpleted  on  the  affected  aircraft  at 
the  next  100-hour  or  annual  inspection. 

FAA  Ccmnent.  The  FAA  does  not  concur  in  this  recommendation.  Although 
lateral  control  is  affected  by  rod  end/bearing  failures,  this  type  of  failure 
does  not  comprise  the  total  set  of  lateral  control  related  accidents  cited  in 
the  safety  recommendation  data.  Only  two  of  the  six  accidents  cited  were 
related  to  rod  end/bearing  failures,  and  we  are  not  aware  of  any  fatalities 
which  have  occurred  as  a  result  of  rod  end/bearing  failures. 

Most  rod  end/bearing  failures  are  related  to  inattentive  maintenance  over  an 
extended  period  of  time.  An  FAA  airworthiness  directive  (AD)  to  require  rod 
end  inspections  and  replacement  in  accordance  with  Beechcraft  Class  II  Service 
Instruction  No.  0858-151  procedures  is  not  warranted  since  we  have  no  evidence 
to  indicate  that  operators  are  choosing  to  ignore  the  maintenance  procedures 
recommended  by  the  manufacturer.  In  our  judgment,  there  is  adequate  mainte¬ 
nance  information  available  to  maintain  the  rod  ends  and  maintenance  personnel 
typically  conduct  required  inspections  in  an  acceptable  manner.  This  position 
is  in  concert  with  Amendment  3  to  Part  21  and  Amendment  106  to  Part  39  which, 
in  part,  state,  "The  Agency,  accordingly,  will  not  issue  ADs  as  a  substitute 
for  enforcing  maintenance  rules." 

The  General  Aviation  Airworthiness  Alert  system  is  designed  to  identify  and  to 
enphasize  maintenance  significant  items  like  the  one  identified  in  the  NTSB 
investigation  preceding  Recomnendation  A-81-83.  This  is  the  most  appropriate 
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way  to  ensure  efficiency  of  future  maintenance  of  the  aileron  rod  ends.  As 
noted  in  the  text  of  the  safety  recommendation  letter,  this  area  was  the 
subject  of  an  October  1980  airworthiness  alert  to  authorized  inspectors  and 
repair  stations  reinforcing  the  importance  of  inspection  and  lubrication  of 
rod  ends  in  accordance  with  recommended  maintenance  procedures.  There  have 
been  no  further  service  difficulty  reports  since  the  October  1980  alert.  We 
will  continue  to  monitor  service  difficulty  reports  for  this  condition,  but  in 
the  absence  of  documented  failure,  we  do  not  plan  to  pursue  this  natter 
further  and  consider  action  ccnpleted  on  Safety  Re  centre ndation  A-81-83. 

A-81-84.  Require  installation  of  access  plates  on  all  Beechcraft  Models  B19, 
23,  24,  and  24R  series  aircraft  manufactured  before  1977  to  provide  access  to 
the  aileron  push-pull  rods,  bell crank,  and  cable  attachments  for  inspection  or 
servicing. 

FAA  garment.  Access  doors  that  provide  an  alternate  means  of  lubrication  and 
Inspection  of  rod  end  bearings  would  facilitiate  maintenance  of  the  pre-1977 
aircraft  noted  in  this  safety  recorrmendation.  However,  we  do  not  concur  in 
the  requirement  for  mandatory  installation  of  such  access  doors  by  AD  action. 
As  stated  in  our  response  to  Recommendation  A-81-83,  adequate  maintenance 
information  and  access  are  available,  and  the  vast  majority  of  maintenance 
personnel  are  conducting  required  inspections  in  an  acceptable  manner. 

An  FAA  Airworthiness  Alert  is  the  appropriate  method  to  provide  this 
information  to  repair  stations  and  maintenance  personnel.  We  are  presently 
working  with  the  manufacturer  to  develop  a  new  airworthiness  alert  item  which 
will  provide  the  installation  instructions  required  to  add  such  access  doors 
to  pre-1977  Models  19,  23,  24,  and  24R  aircraft.  With  the  issuance  of  this 
alert,  the  FAA  considers  action  on  Safety  Recommendation  A-81-84  ccnpleted. 

Sincerely, 

J.  Lynn  Helms 

Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  August  3,  1981 


Forwarded  to: 

Honorable  j.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATIONS) 
A-81-83  and  -84 


On  June  23,  1980,  a  Beecheraft  Model  B19,  N60BW,  crashed  Shortly  after 
takeoff  from  Kinston  Jet  Port,  Kinston,  North  Carolina.  The  pilot,  who  received 
minor  injuries,  stated  that  he  was  not  able  to  maintain  lateral  control. 

The  investigation  revealed  that  the  left  aileron  push-pull  rod  end,  which  is 
connected  to  the  aileron  beUcrank  inside  the  wing,  had  failed.  The  left  aileron 
push-pull  rod  was  examined  by  an  independent  engineering  testing  company,  which 
reported  that:  (1)  the  push-pull  rod  failure  was  caused  by  fatigue  in  reverse  bending, 
(2)  the  reverse  bending  force  was  apparently  transmitted  from  a  seised  bearing 
connection  to  the  minimum  cross-section  of  the  rod  at  the  root  of  the  machined 
thready  and  (3)  the  beering  connection  at  the  failed  end  of  the  rod  was  seised 
because  of  inadequate  bearing  lubrication  and  the  subsequent  formation  of  corrosion 
products  which  prevented  rotational  and  lateral  movement  in  the  bearing  connection. 

The  aircraft  records  indicated  that  the  last  annual  inspection  was  completed  on 
August  20,  1979,  130  tachometer  hours  before  the  accident.  However,  the  Safety 
Board  could  not  determine  whether  the  rod  and  bearings  were  lubricated  during  the 
inspection.  The  Beecheraft  lubrication  diagram  in  the  maintenance  manual 
recommends  that  the  ends  of  the  aileron  push-pull  rod  be  lubricated  at  every 
100-hour  inspection. 

On  July  8,  1975,  Beecheraft  issued  a  Safety  Communique  to  ell  owners  of 
Beecheraft  Models  B19,  23,  24,  and  24R  series  aircraft.  The  communique  indicated 
that  some  flight  control  system  pivots  and  moving  parts  subject  to  wear  may  not  have 
been  lubricated  adequately,  and  urged  that  the  flight  controls  be  cheeked  for  freedom 
of  movement  during  each  walk-wound  inspection,  and  before  each  flight.  It  further 
recommended  thet  the  controls  be  serviced  and  lubricated  at  proper  intervals  to 
insure  proper  functioning  of  the  flight  controls. 
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In  August  1975,  Beechcraft  issued  Class  0  Service  Instruction  No.  0760-010,  which 
pertained  to  specific  Beecher  aft  Models  Bid,  23,  24,  and  24R  series  aircraft.  Service 
Instruction  No.  0760-010  recommended,  during  normal  maintenance,  a  general  inspection 
or  replacement,  or  both,  of  rod  end  bearings  used  on  engine  controls,  landing  gear 
retraction  systems,  nose  landing  gear  steering  mechanisms,  and  flap,  aileron,  elevator, 
rudder,  and  tab  controls.  The  purpose  of  the  service  instruction,  in  part,  was  to  advise  all 
owners  that,  on  occasion,  some  rod  end  bearings  manufactured  by  Nippon  Miniature 
Bearing  Corporation  had  seized  in  service  and  that,  at  the  owner's  discretion,  the  rod  end 
bearings  should  be  replaced  by  corresponding  parts  manufactured  by  other  vendors. 

In  August  1976,  Beechcraft  issued  Class  D  Service  Instruction  No.  0858-151,  which 
pertained  to  specific  Beechcraft  Models  B19,  23  ,  24,  and  24R  series  aircraft.  The  purpose 
of  Service  Instruction  No.  0858-151  was  to  insure  freedom  of  movement  and  proper 
functioning  of  all  flight  control  rod  ends  and  pivotal  points.  In  part,  the  service 
instruction  referred  specifically  to  the  aileron  push-pull  rod  ends,  indicated  that 
restricted  movement  of  the  rod  end  indicates  corrosion  in  the  rod  end,  and  further  stated 
that  if  corrosion  is  noted  both  existing  forward  and  aft  rod  ends  should  be  replaced  with 
new  rod  ends  (P/N  169-380082-3). 

The  Safety  Board  could  not  determine  if  the  aileron  rod  ends  on  N60BW  were 
inspected  in  accordance  with  the  Beechcraft  Class  II  service  instructions.  However, 
examination  of  the  failed  forward  aileron  push-pull  rod  end  indicated  that  the  failed  rod 
end  (PN  HM-4U-M)  was  manufactured  by  Heim  Company.  The  aft  push-pull  rod  end 
(PN  ilM-4,  NMB)  which  did  not  fail  was  manufactured  by  Nippon  Miniature  Bearing 
Corporation.  However,  this  push-pull  rod  end  bearing  did  not  rotate  freely  in  all 
directions.  Based  on  the  identification  of  the  failed  push-pull  rod  end,  the  forward  rod 
end  was  installed  in  accordance  with  Beechcraft  Class  n  Service  Instruction  No.  0760-010, 
but  the  aft  rod  end  was  not  replaced  as  recommended  in  that  service  instruction. 

The  Safety  Board's  aircraft  accident  data  indicate  that  between  1964  and  1979  six 
accidents  have  involved  Beechcraft  Models  B19,  23,  and  24R  aircraft  in  which  lateral 
control  was  found  to  be  a  cause  or  factor.  These  accidents  resulted  in  five  fatal  injuries, 
two  serious  injuries,  and  minor  or  no  injuries  to  five  persons.  One  accident  resulted  from 
frozen  rod  end  bearings  and  another  resulted  from  a  failed  rod  end.  The  remaining  four 
accidents  resulted  from  improper  installation  of  the  aileron  after  maintenance. 

A  review  of  the  Federal  Aviation  Administration's  Service  Difficulty  Records  from 
January  1976  through  January  8,  1981,  revealed  15  occurrences  of  problems  with  aileron 
push-pull  rod  end  bearings  on  Beechcraft  Models  B19,  23,  24,  and  24R  series  aircraft. 
Fourteen  were  related  to  seized  or  broken  rod  ends.  Based  on  the  continuing  reports  of 
similar  failures,  the  FAA  published  this  information  in  its  General  Aviation  Alert, 
Advisory  Circular  43-16,  dated  October  1980. 

On  earlier  models  of  Beechcraft  B19,  23,  24,  and  24R  series  aircraft,  such  as 
N60BW,  the  forward  aileron  push-pull  rod  end  bearings,  aileron  bellcrank  pivotal  point, 
and  cable  attachments  are  relatively  inaccessible  for  routine  inspections  and  maintenance 
because  panels  were  not  installed  in  the  wings  for  inspection  purposes.  The  ailerons  and 
guard  strap  from  the  closure  strip  must  be  removed  to  perform  an  inspection  or  routine 
maintenance.  To  improve  access  to  those  push-pull  rod  ends,  an  aircraft  and  powerplants 
mechanic  employed  by  a  Kinston  facility,  on  his  own  initiative,  installed  inspection  access 
panda  using  approved  inspection  plates  and  doublers  on  a  similar  aircraft.  The  mechanic 
was  later  nominated  for  a  General  Aviation  Mechanics  Safety  Award. 
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Since  1977,  Beechcraft  has  incorporated  aileron  access  panels  in  the  wings  on  its 
Models  B19,  23,  and  24  series  aircraft.  The  wing  access  panels  provide  an  opening  through 
which  mechanics  can  inspect  and  service  the  forward  aileron  push-pull  rod  end  bearings 
without  removing  the  ailerons — thus  reducing  the  man-hours  required  for  inspection  and 
maintenance  and  eliminating  the  need  to  remove  the  ailerons.  The  Safety  Board  believes 
that  the  installation  of  these  pah  els  in  aircraft  manufactured  before  1977  would  improve 
the  maintainability  of  these  aircraft  by  making  it  easier  for  mechanics  to  Inspect  and 
lubricate  the  rod  end  fittings  without  having  to  remove  the  ailerons.  This  would  also 
reduce  the  possibility  of  an  improper  installation  of  the  aileron  by  reducing  the  number  of 
times  they  must  be  removed  and  reinstalled. 

In  view  of  the  continuing  reports  on  this  problem  and  the  hazards  associated  with  a 
loss  of  aileron  control,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Require  that  the  actions  outlined  in  Beechcraft  Class  n  Service 
Instruction  No.  0858-151  as  revised  be  completed  on  the  affected 
aircraft  at  the  next  100-hour  or  annual  inspection.  (Class  n,  Priority 
Action)  (A-81-83) 

Require  installation  of  access  plates  on  all  Beechcraft  Models  B19,  23, 

24,  and  24R  series  aircraft  manufactured  before  1977  to  provide  access 
to  the  aileron  push-pull  rods,  bell  crank,  and  cable  attachments  for 
inspection  or  servicing.  (Class  II,  Priority  Action)  (A-81-84) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS  and  GOLDMAN,  Members, 
concurred  in  these  recommendations.  BURSLEY,  Member,  did  not  participate. 
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US  Department  Oltice  ot  the  Administrator  600  independence  A  ve  .  S  W 

Of Tionspoftation  Washington.  DC  20591 

Federal  Avtatfon 
Administration 


March  5,  1982 


Mr.  Jim  Burnett 

Acting  Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendation  A-81-74  issued  by  the 
Board  on  July  28 ,  1 981 ,  and  supplements  our  letter  of  October  27 ,  1 981 .  This 
also  responds  to  your  letter  of  December  15,  1981,  in  which  it  was  stated  that 
this  recommendation  is  held  in  an  "Open — Acceptable  Alternate  Action"  status. 
This  recommendation  resulted  from  the  Board's  investigation  of  the  crash  of 
Cascade  Airways  Inc.,  Plight  201,  a  Beech  99A  near  Spokane,  Washington,  on 
January  20,  1981 . 

A-81 -74 ■  Require  in  future  radio  navigation  instrument  installations,  that  all 
frequencies  being  received  throu^i  navigational  receivers  that  are  providing 
essential  navigational  information  (directional  guidance  or  distance)  be 
displayed  so  that  the  source  of  the  navigational  signal  can  be  readily  discerned 
by  the  pilot. 

FAA  Comment.  In  our  letter  of  October  27 ,  1981,  ve  stated  that  -the  Federal 
Aviation  Administration  (PAA)  planned  to  review  the  feasibility  of  including  a 
new  requirement  in  future  radio  navigational  instrument  design  criteria  which 
would  insure  that  all  frequencies  or  station  identifiers  providing  essential 
navigational  information  (directional  guidance  or  distance)  be  displayed  in  such 
a  way  that  the  source  of  the  navigational  signal  can  be  readily  discerned  by  the 
pilot.  We  have  completed  our  aircraft  systems  review  to  require  the 
source/identification  of  the  navigational  frequencies  used  by  the  pilot. 
Accordingly,  a  meeting  of  the  Radio  Technical  Commission  for  Aeronautics  (RTCA) 
ad  hoc  committee  for  review  of  navigation  documents  was  held  in  November  and  the 
FAA  proposed  the  inclusion  of  "requirement  of  source  identification  of  the 
navigational  frequencies  used  by  the  pilot"  in  the  terms  of  referenoe  for  the 
Minimum  Operational  Performance  Standards  (MOPS)  on  their  very  hi$i  frequency 
omnirange  (VOR)  and  distance  measuring  equipment  (DME)  documents.  The  MOPS 
serves  as  the  source  reference  document  for  the  VOR  and  DME  PAA  Technical 
Standards  Orders  (TSO). 
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The  FAA  believes  that  the  intent  of  Recommendation  A-81-74  will  be  met  by 
inclusion  of  this  requirement  in  all  MOPS  for  TSO  updates  to  navigational 
equipment.  This  action  would  then  satisfy  the  intent  of  this  recommendation 
and  we  consider  it  closed. 


Sincerely, 


J.  Lynn  Helms 
Administrator 


>crvO*«9 

^rryBo^ 

Office  of  the  Chairmen 


National  Transportation  Safaty  Board 

Washington,  D  C.  20694 
December  IS,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr-  Helms: 

Thank  you  for  your  letter  dated  October  27,  1981,  responding  to  National 
Transportation  Safety  Board  Safety  Recommendation  A-81-74  issued  July  28,  1981. 
This  recommendation  stemmed  from  our  investigation  of  a  Cascade  Airways,  Inc., 
Beech  99A  accident  near  Spokane,  Washington,  on  January  20,  1981.  The  aircraft 
crashed  about  4.5  miles  southwest  of  Spokane  International  Airport  while  the 
pilot  was  making  an  instrument  landing  system  approach  in  instrument  meteoro¬ 
logical  conditions.  We  concluded  that  the  crew  probably  used  the  distance 
measuring  equipment  (DME)  from  the  Spokane  VORTAC  (located  4.2  miles  from  the  end 
of  the  runway)  rather  than  the  DME  aisociated  with  the  localizer  (located  at  the 
end  of  the  runway) .  We  recommended  that  the  Federal  Aviation  Administration 
(FAA) : 

Require  in  future  radio  navigation  instrument  installations, 
that  all  frequencies  being  received  through  navigational 
receivers  that  are  providing  essential  navigational  infor¬ 
mation  (directional  guidance  or  distance)  be  displayed  so 
that  the  source  of  the  navigational  signal  can  be  readily 
discerned  by  the  pilot. 

We  note  that  the  FAA  plans  to  review  the  feasibility  of  including  a  new 
requirement  in  future  radio  navigation  instrument  design  criteria.  This  will 
insure  that  all  frequencies  or  station  identifiers  providing  essential  navi¬ 
gational  information  (directional  guidance  or  distance)  are  displayed  in  a  manner 
so  that  the  source  of  the  navigational  signal  is  readily  discernible  by  the 
pilot.  Pending  the  FAA’s  further  response,  this  recommendation  is  held  in  an 
"Open — Acceptable  Alternate  Action"  status. 


Sincerely  yours. 


ce  oi  i*e  Aom,ni$i»aiof  •  jI  novatnot*:*  a**  S  *v 

Wash'.gtcr.  D  C  29  Vr  ■ 

Federal  Aviation 
Administration 


US  Department 
of  Transportation 


OCT  2?  1981 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendation  A-81-74  issued  by  the  Board 
on  July  28,  1981.  This  recommendation  resulted  from  the  Board's  investigation 
of  the  crash  of  Cascade  Airways,  Inc.,  Flight  201,  a  Beech  99A  near  Spokane, 
Washington,  on  January  20,  1981. 

Investigation  of  the  accident  revealed  that  Flight  201,  operating  on  an  instru¬ 
ment  flight  rules  (IFR)  flight  plan  in  instrument  meteorological  conditions, 
was  initially  vectored  for  an  instrunent  landing  system  (ILS)  approach  to 
runway  21  after  contacting 'Spokane  approach  control.  When  the  active  runway 
was  later  changed  to  runway  3,  Flight  201  was  vectored  to  the  final  approach 
course  even  though  activation  of  the  localizer  for  runway  3  was  delayed  to 
allow  another  aircraft  to  conplete  its  ILS  approach  and  landing  on  runway  21. 
When  the  localizer  for  runway  3  was  activated.  Flight  201  was  advised  promptly 
and  given  the  aircraft's  position  as  6  miles  from  the  OLAKE  intersection. 

Based  on  an  analysis  of  the  investigative  evidence  and  the  operation  and 
display  of  the  distance  measuring  equipment  (EME)  mode  selector  installed  in 
the  accident  aircraft,  the  Safety  Board  concluded  that  the  crew  probably  used 
the  EME  from  the  Spokane  VTORTAC  (located  4.2  miles  from  the  end  of  the  runway) 
rather  than  the  EME  associated  with  the  localizer  (located  at  the  end  of  the 
runway). 

A-81-74.  Require  in  future  radio  navigation  instrument  installations,  that  all 
frequencies  being  received  through  navigational  receivers  that  are  providing 
essential  navigational  information  (directional  guidance  or  distance)  Jbe  dis¬ 
played  so  that  the  source  of  the  navigational  signal  can  be  readily  discerned 
by  the  pilot. 

FAA  Corment.  The  Federal  Aviation  Administration  (FAA)  concurs  in  the  intent 
of  Recommendation  A-81-74.  However,  we  plan  no  regulatory  amendments  relative 
to  this  reoofrmendation  because  current  regulations,  specifically 
Sections  23.1301,  25.1301,  27.1301,  and  29.1301,  are  considered  adequate  for 
ir.pi erne ntat ion  of  the  requirements  defined  in  the  .recommendation. 
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In  order  to  satisfy  the  intent  of  this  recommendation,  we  plan  to  review  the 
feasibility  of  including  a  new  requirement  in  future  radio  navigation 
instrument  design  criteria.  This  addition  would  insure  that  all  frequencies  or 
station  identifiers  providing  essential  navigational  information  (directional 
guidance  or  distance)  be  displayed  in  such  a  way  that  the  source  of  the 
navigational  signal  can  be  readily  discerned  by  the  pilot.  If  the  results  of 
our  feasibility  review  indicate  a  need  for  new  requirements  in  future  design 
criteria,  the  FAA  will  then  issue- guidance  material  and  pursue  further 
appropriate  action.  The  Board  will  be  informed  of  the  results  of  our  efforts 
in  this  area. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  July  28,  1981 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  j 

Administrator  I 

Federal  Aviation  Administration  '  SAFETY  RECOMMENDATION (S) 

Washington,  D.C.  20591  } 

m  A-81-74 


On  January  20,  1981,  Cascade  Airways,  Inc.,  Flight  201,  a  Beech  99A,  crashed 
about  4.5  miles  southwest  of  Spokane  International  Airport,  Spokane,  Washington. 
The  flight  was  operating  as  a  scheduled  commuter  under  14  CFR  Part  135. 

The  National  Transportation  Safety  Board's  investigation  of  the  accident 
revealed  that  Flight  201,  operating  on  an  instrument  flight  rules  (IFR)  flight  plan  in 
instrument  meteorological  conditions,  was  initially  vectored  for  an  instrument 
landing  system  (ILS)  approach  to  runway  21  after  contacting  Spokane  approach 
control.  When  the  active  runway  was  later  changed  to  runway  3,  Flight  201  was 
vectored  to  the  final  approach  course  even  though  activation  of  the  localizer  for 
runway  3  was  hald  up  to  allow  another  aircraft  to  complete  its  ILS  approach  and 
landing  on  runway  21.  When  the  localizer  for  runway  3  was  activated,  Flight  201  was 
advised  promptly  and  given  the  aircraft's  position  as  6  miles  from  the  OLAhE 
intersection. 

Based  on  an  analysis  of  the  investigative  evidence  and  the  operation  and  display 
of  the  distance  measuring  equipment  (DME)  mode  selector  installed  in  the  accident 
aircraft,  the  Safety  Board  concluded  that  the  crew  probably  used  the  DME  from  the 
Spokane  VORTAC  (located  4.2  miles  from  the  end  of  the  runway)  rather  than  the 
DME  associated  with  the  localizer  (located  at  the  end  of  the  runway). 

Cascade  201  was  equipped  with  a  DME-select  switch  which  had  four  positions 
labeled  "DME  1",  "DME  hold",  "DME  2",  and  "RNAV."  This  feature  allows  the  pilot  to 
do  the  following:  with  the  "DME  1"  button  depressed,  the  DME  is  automatically 
tuned  to  the  same  frequency  as  the  No.  1  navigation  radio.  If  the  pilot  than  pushes 
the  "DME  hold"  button  and  retunes  the  No.  1  navigation  radio,  the  DME  remains  on 
the  frequency  previously  selected  on  the  No.  1  navigation  radio.  A*  a  result,  the 
DME  mileage  is  generated  from  a  frequency  which  is  not  displayed  anywhere  ln  the 
cockpit.  The  pilot  must  remember  the  navigation  aid  from  which  the  dtttanee 
information  is  derived.  The  Safety  Board  believes  that  the  captain  of  yaseaaetol 
probably  used  the  airborne  DME  equipment  in  the  manner  Just  described  *nd  forgot 
that  the  DME  equipment  was  actually  tuned  to  the  DME  associated  with  the  Spokane 
VORTAC  when  the  localizer  was  activated  by  the  rower.  The  Safety  Joardl mOmm 
that  a  direct  readout  of  the  actual  frequency  being  twed  for  navigation  Mowed  be 
visually  available  to  the  flighterew  at  all  timet. 
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Although  an  amber  light  is  activated  on  the  OWE  mode  selector  when  the  "DUE 
hold"  function  is  in  use,  the  light  may  be  overlooked  by  the  pilot  In  certain  situations. 
While  the  "DME  hold"  feature  provides  the  pitot  with  mere  flexibility  by  allowing  Mm  to 
preselect  navigation  frequencies,  this  advantage  may  be  offset  by  the  need  to  remember 
the  source  of  the  DME  mileage  display  during  periods  of  increased  cockpit  workload. 

Therefore,  the  Rational  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  in  future  radio  navigation  instrument  installations,  that  all 
frequencies  being  received  through  navigational  receivers  that  arc 
providing  essential  navigational  information  (directional  guidance  or 
distance)  be  displayed  so  that  the  source  of  the  navigational  steml  dan 
be  readily  discerned  by  the  pilot.  (Clase  n,  Priority  Action)  (A-S1-T4) 

KING,  Chairman,  DRIVER,  Vice  Chairmen,  McADAMS,  GOLDMAN,  and  BUR8LEY, 
Members,  concurred  in  this  recommendation. 


NATIONAL  TRANSPORTATION  SAFETY  90A*D 

WASHINGTON,  O.C 


ISSUED:  January  12,  1902 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Pedsral  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  ftf COMMCMMT  MW  (S) 
A-01-lif  through  -100 


About  1S20  e.d.t.,  on  August  14,  1900,  a  Piper  Modal  PA-00,  twin  Coawnehe 
M7094Y,  crashed  in  visual  meteorological  oonditions  at  Cutohogue,  Mow  York,  teortiy 
after  the  pilot  had  executed  a  missed  approach  to  Mattituek  Airport,  Mattituek,  Mow 
York.  The  pilot  was  killed.  There  was  no  post  crash  fire. 

A  witness  to  the  accident  stated  that  ha  heard  a  power  reduction  and  pa m  the 
aircraft  roll  left  and  spin  to  the  ground.  The  first  person  to  roach  the  scene  reported 
that  there  was  no  gasoline  on  the  ground  nor  was  there  any  odor  of  gasoline. 

Shortly  before  departing  Lake  Placid  Airport,  Lake  Flaeid,  Mew  Yerfc,  at  014? 
the  idiot  had  refueled  the  aircraft.  The  flight  to  Mattituek  was  fin  aoeoManoe  with 
an  instrument  flight  rules  clearance  with  an  estimated  time  an  route  of  2  hour, 
40  minutes.  The  pilot's  flight  plan  indicated  that  S  hour*  fuel  was  Chased  tha 
aircraft.  According  to  the  operator  of  the  Lake  Placid  Airport,  tha  purjpaas  cf  tha 
flight  was  to  have  angina  maintenance  performed  at  liattituekj  the  aflat  lad 
complained  that  one  engine  waa  using  almeet  ""twine  a»  muoh  fuel  as  normal  * 

During  the  investigation,  inspections  and  tests  were  eondueted  by  tha  Safety 
Board  at  Mattituek  Airbase  Incorporated.  Examination  of  the  wtug  bladder  Ami  Hint 
revealed  that  three  of  the  four  Awl  cells  had  been  destroyed.  The  only  fUai  founds 
about  4  gallons,  was  stored  In  the  right  main  (inboard)  fuel  cell. 


Both  aircraft  anginas  wars  inspected  and  tasted  and  apace 
However,  the  left  end  right  fuel  selector  valves  including  the  filter,  b 
valve  assemblies  were  contaminated  with  water-gel  particulate,  fine 
materiel  in  suspension,  and  other  solid  particles  and  foreign  material,  i 
appeared  to  bs  microbial  growth. 


of  MMeh 


During  functional  taste  of  tha  fuel  selector  valves,  contamination 
hat  seieetor  drain  valve  to  remain  ht  an  span  or  drain  paMflen  whw 


left  teat  seieetor  teaht  valve  to  remain  ht  an  span  or  drain  poaftfien  when 
lupga  wee  releeaed*“e  condition  teat  results  In  aoo^inuoue  teal  lenksflu 
drain  Moated  beneath  tha  teeslago.  Since  the  spring  farce  acting  on  tea  dri 
vatea  Is  relatively  light,  tha  drain  valve  would  not  return  to  tee  aprh 
normeBy  slseed  position  until  physioel  preesurs  was  applied  to  tea  dratel 
Utfhr  spring  probably  would  have  resulted  ht  positive  altenrc  under 


The  drain  spring  retaining  wuhar  in  the  right  drain  valve  assembly  was  oorrodad 
extensively.  Although  the  right  fuel  drain  system  was  functional,  loss  of  this  retaining 
washer  was  imminent.  Under  the  circumstances,  there  would  have  been  no  spring  force 
available  to  hold  the  drain  valve  in  the  closed  position  and  excessive  fuel  leakage  would 
have  occurred. 

In  Piper  Service  Spares  Letter  No.  SP-262,  issued  in  1968,  the  Piper  Aircraft 
Corporation  announced  the  availability  of  an  improved-design  fuel  selector  valve  housing 
for  PA-30  aircraft  to  improve  drainage  of  moisture  and  sediment  from  the  fuel  system. 
In  Service  Letter  No.  589,  issued  in  1971,  Piper  reiterated  the  availability  of  this  product 
improvement  because  only  about  25  percent  of  PA-30  owners  had  responded  to  the 
aforementioned  Service  Spares  Letter. 

Fuel  contamination  may  adversely  affect  not  only  fuel  system  drains  but  fuel  valve 
porting  functions  as  well.  In  fuel  selectors  which  incorporate  ball  cheek  valves,  such  as 
those  in  N7094Y  and  Piper  Models  PA-24-400  and  PA-39,  contaminants  may  lodge 
between  the  ball  check  valve  and  valve  seat,  resulting  in  a  leaking  intake  port  (Interport 
leakage).  This  condition  may  cause  an  unwanted  transfer  of  fuel  between  tanks  and 
depletion  of  the  available  fuel  supply. 

The  Federal  Aviation  Administration  CPAA)  issued  Airworthiness  Directive 
79-12-08,  applicable  to  Piper  Models  PA-24-400,  PA-30,  and  PA-39,  in  June  1979,  to 
instruct  operators  on  how  to  detect  interport  leakage.  The  fuel  selector  valves  in  N7094Y 
had  been  tested  in  compliance  with  the  directive  4  months  before  the  accident  at  the  last 
annual  inspection  and  they  were  inspected  following  the  accident,  as  part  of  the  postcrash 
investigation.  No  leakage  was  found  during  either  inspection.  The  Safety  Board  believes, 
however,  that  such  leakage  may  occur  sporadically  and  that  an  absence  of  interport 
leakage  at  any  given  time  is  not  necessarily  an  indication  of  a  lack  of  contamination  or 
that  such  interport  leakage  is  not  Imminent.  To  prevent  interport  leakage  caused  by 
contamination,  the  entire  fuel  system  should  be  flushed  and  cleaned  whenever  direct 
inspection  discloses  evidence  of  significant  contamination. 

Between  1975  and  1979,  the  Piper  PA-30  was  involved  in  20  engine 
failure/malfunction  accidents.  Faulty  fuel  selector  valves  caused  two  of  the  accidents, 
while  three  of  the  accidents  were  caused  by  undetermined  reasons.  Comments  taken  from 
small  aircraft  malfunction/defect  report  data  from  the  FAA’s  Maintenance  Analysis 
Center  reflect  conditions  similar  to  those  referred  to  above  or  found  in  the  fuel  selector 
valves  of  N7094Y.  For  example:  "tube  in  lower  section  of  fuel  selector  valve  corroded; 
foreign  material  found  under  auxiliary  tank  ball  check  valve;  failure  of  the  retainer  would 
allow  the  fuel  load  to  drain  overboard;  fuel  valve  leaking  internally,  probable  cause— valve 
stuck  in  open  position;  and  excessive  rust  and  water  in  fuel  selector  drains  causing  damage 
to  seats  and  leaking." 

In  1971,  the  Piper  Aircraft  Corporation  issued  an  airplane  flight  manual  supplement 
regarding  fuel  system  preflight  procedures  applicable  to  Models  PA-28-23S,  PA -32-280, 
PA-32-300,  and  PA-32S-300.  The  supplement  contained  details  directing  the  pilot's 
attention  to  quantity  of  drainage  necessary,  examination  of  drainage  for  water  and 
sediment,  and  instructions  for  assuring  that  the  quid;  drain  was  completely  closed  and  not 
leaking.  The  Safety  Board  believes  that  a  similar  flight  manual  supplement  is  necessary 
for  Models  PA-24-400,  PA-30,  and  PA-39. 
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FAA  eastern  region  personnel  assisted  in  the  investigation  of  tha  August  14,  1980, 
accident  and  latar  participated  in  discussions  with  Safety  Board  ataff  regarding  necessary 
remedial  actions.  Wa  ara  aware  that  tha  FAA  Flight  Standard!  Division  has  recently 
adviaad  the  Pipar  Aircraft  Corporation  of  its  intent  to  taka  appropriate  corrective  action. 

In  view  of  tha  above,  tha  National  Transportation  Safety  Board  reoommends  that  tha 
Federal  Aviation  Administration 

Issue  an  Airworthiness  Directive  requiring  an  inspection  of  the  fuel 
selector  drain  valves  installed  on  Piper  Models  PA-24-400,  PA-20,  and 
PA-29  aircraft  for  evidence  of  contamination,  and  instruct  operators  to 
flush  fuel  tanks  and  selector  valves  and  clean  filter  assemblies  if 
contamination  is  found.  (Class  n,  Priority  Action)  (A-81-157) 

Issue  an  Airworthiness  Directive  requiring  installation  of  improved- 
design  fuel  drain  bowls  on  Piper  Model  PA-20  aircraft  in  accordance 
with  Piper  Service  Latter  No.  289.  (Class  D,  Priority  Action)  (A-81-158) 

Issue  an  Airworthiness  Directive  requiring  installation  of  stiffor  drain 
valve  plunger  springs  on  Piper  Models  PA-24-400,  PA-20,  and  PA-29 
aircraft  so  that  degradation  of  positive  closure  of  the  valve  due  to  the 
effects  of  corrosion  and  contamination  is  less  likely.  (Class  n.  Priority 
Action)  (A -81-159) 

Issue  a  supplement  to  the  aircraft  flight  manuals  applicable  to  Piper 
Models  PA-24-400,  PA-20,  and  PA-29,  outlining  the  fuel  drainage 
procedures  necessary  to  avoid  the  accumulation  of  water  or  sediment. 
(Class  n,  Priority  Action)  (A-81-160) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMB,  GOLDMAN,  and  BURBLE  Y, 
Members,  concurred  in  these  recommendations. 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  January  5,  1982 


Forwarded  to: 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


On  July  2, 1981,  a  Beech  aircraft  model  65-A80-8800,  N100UV,  was  involved  in 
a  fatal  accident  about  7  miles  east-southeast  of  Madisonville,  Texas.  The  National 
Transportation  Safety  Board's  investigation  has  revealed  a  maintenance  problem 
which  we  believe  warrants  attention. 

The  aircraft  was  equipped  with  two  Avco  Lycoming  direct  drive  engines,  Model 
IO  7 20- A  IB.  Disassembly  and  examination  of  these  engines  revealed  that  a  majority 
of  the  cylinder  base  mats  on  the  right  engine,  S/N  2-949-54A,  were  under-torqued. 
Further  examination  disclosed  that  the  cylinder  boss  area  under  the  nuts  had  been 
painted.  The  overhaul  manual,  section  S,  paragraph  3-28,  for  these  engines  specifies 
that  "all  machined  bosses  should  be  masked  before  painting.  Do  not  paint  areas  under 
hold  down  nuts  where  torque  is  required.” 

Although  the  under-torqued  condition  of  the  engine  cylinder  base  nuts  was  not 
considered  a  factor  in  this  accident,  the  loss  of  a  cylinder  because  of  this  condition 
could  result  in  a  potentially  hazardous  situation. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration! 

Issue  a  General  Aviation  Airworthiness  Alert  (Advisory  Circular 
43-18)  to  emphasize  the  importance  of  following  the  established 
procedures  published  in  the  manufacturer's  engine  overhaul  manual 
with  regard  to  masking  machined  bosses  when  crankcase  areas  are 
painted.  (Class  Q,  Priority  Action)  (A-81-181) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  MeADAMS  and  BUR8LSY, 
Members,  concurred  in  this  recommendation.  GOLDMAN,  Member,  did  not 
participate.  , 


SAFETY  RECOMMENDATION(S) 
A-81-161 


NATIONAL  TRANSPORTATION  SAflETY 

WASHINGTON,  D.C. 


ISSUED:  January  5  ,  1982 


SAFETY  RECOMMENDAf I OH (S) 
A-81-162 _ 


About  1330  e.d.t.  on  July  2,  1981,  a  Beech  aircraft  model  95-AtO-8t09, 
M100UV,  operated  by  Universal  Airways,  too*,  under  14  CPR  91,  crashed  about 
7  miles  east-southeast  of  Madiaonville,  Texas.  Witnesses  heard  t  small  exploeion  end 
saw  the  aircraft  descend  from  a  dark  cloud;  the  wings  and  the  empennage  were  list 
attached  during  the  observed  portion  of  the  aircraft's  descent.  The  pilot  and  both 
passengers  were  killed.  The  aircraft  was  destroyed.  1/ 

The  investigation  indicates  that  the  in-flight  breakup  was  probably  caused  by 
excessive  airloads  generated  by  a  nose  up  control  input  by  the  pilot  at  high  speed. 
Based  an  weather  observations  made  by  the  National  Weather  Service,  reports  from 
pilots  in  the  Madiaonville  area,  and  observations  of  witnesses  to  the  accident,  the 
in-flight  breakup  may  have  ooctoted  hi  light-to-moderate  turbulence  hi  instrument 
meteorological  conditions. 

A  review  of  the  pilot's  records  indicated  that  he  had  limitad  experience  in  the 
operation  of  multienglna  aircraft  in  instrument  meteorological  conditions  and  had  not 
received  instrument  training  in  a  multiengine  airaraft.  Because  the  pHdt  had 
acquired  an  instrument  rating  in  a  single-engine  aircraft,  ha  had  not  been  rsqiirsd  to 
demonstrate  to  a  flight  instructor  or  flight  examiner  his  ability  to  eatisfaetorfly  cope 
with  in-flight  emergencies,  such  as  unusual  attitudes,  gyro  Instrument  failure*  or 
engine  failure,  in  a  multi  engine  aircraft  under  simulated  or  actual  instrument 
meteorological  conditions. 


V  for  more  detailed  information,  read  Airaraft  Accident  Smart  -  "Universal 
Airways,  lne~  65-A80/Bxcalibur  Conversion,  NlMUV,  Near  MedtsoavBls,  Texas, 
July  2, 19tl"(NTSB-AAft-Sl-lT). 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


While  there  is  e  commonality  between  single-engine  and  multiengine  instrument 
flying  techniques  and  proceditfes,  multiengine  aircraft  require  a  greater  degree  of  piloting 
skill  because  of  the  additional  powerplants,  more  complex  systems,  and  larger  sixes  and 
weights.  The  Safety  Board  believes  that  the  differences  in  the  flight  characteristics  and 
emergency  procedures  between  single-engine  and  multiengine  rating  aircraft  are  such  that 
flight  instructors/examiners  should  require  multi  engine  applicants  who  received  their 
instrument  rating  in  a  single-engine  aircraft  to  satisfactorily  demonstrate  their  ability  to 
handle  abnormal  in-flight  situations  in  a  multiengine  aircraft  under  actual  or  simulated 
instrument  meteorological  conditions. 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration; 

Require  all  holders  of  an  instrument  rating  and  a  multiengine  rating  to 
demonstrate  their  ability  to  operate  a  multiengine  aircraft  under  normal 
and  emergency  conditions  by  reference  to  flight  instruments  only  as  a 
prerequisite  to  exercising  the  privileges  of  an  instrument  rating  in 
multiengine  aircraft.  (Class  n,  Priority  Action)  (A-81-162) 

KINO,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members, 
concurred  in  this  recommendation.  GOLDMAN,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  January  25,  1982 


Forwarded  to: 


SAFETY  RECOMMENDAT I  ON ( S ) 
A -81-163  through  -169 


On  April  17, 1981,  Air  OJ5.  718,  HP-137  (Jetstream),  and  Sky's  West  Parachute 
Center's  Cessna  TU-206  collided  in  midair  at  13,000  feet  m.s.L  near  the 
Ft.Collins/Loveland  Airport,  Loveland,  Colorado.  1/  The  midair  collision  illustrates 
certain  Safety  Board  concerns  related  to  air  traffic  control  procedures  and  existing 
regulations  with  respect  to  parachute  jump  operations. 

FAA  Regulation  14  CFR  91.24(bX4)  prohibits  flight  above  12,500  feet  without  a 
Mode-C  encoding  altimeter  unless  deviation  has  been  authorized  by  the  FAA  in 
accordance  with  14  CFR  91.24(c).  Sky's  West  had  been  conducting  parachute  jump 
operations  from  the  Ft.  Collins/Loveland  Airport  since  November  1979  at  the  rate  of 
more  than  10,000  jumps  per  year.  The  great  majority  of  these  operations  involved 
flight  above  12,500  feet  for  jump  purposes.  None  of  the  Sky's  West  aircraft  was 
equipped  with  Mode-C  altitude  encoding  transponders  and  no  continuing  waiver  had 
been  issued  to  Sky's  West  to  permit  such  operations  above  12,500  feet  without  a 
transponder  as  required  by  14  CFR  91.24.  Rather,  the  Denver  Center  controllers  on  a 
routine  basis  allowed  these  flights  to  operate  at  altitudes  above  12,500  feet.  The 
controllers  testified  that  they  believed  that  they  were  not  granting  permission  to 
these  flights,  but  were  simply  acknowledging  advisories  that  they  were,  in  fact, 
operating  at  these  altitudes.  The  Board  believes  that  this  routine  practice  of  the 
Denver  Center  in  not  questioning  such  operations  or  in  any  way  restricting  these 
aircraft  from  operating  above  12,500  feet  without  a  Mode-C  transponder  indicated 
tacit  approval.  The  permissiveness  of  the  Denver  Center  created  a  situation  wherein 
Sky's  West  believed  that  they  had  a  standing  waiver  from  the  regulatory  requirements 
for  operations  of  this  type,  and  it  became  an  acceptable  practice  not  only  to  Sky's 
West  but  also  to  Denver  Center  personnel.  It  is  further  believed  that  this 
permissiv«ne»  generated  an  atmosphere  of  complacency  both  at  the  Center  and 
within  the  Sky's  West  operation  which  led  to  laxity,  even  with  respect  to  the  existing 
communications  procedures.  This  was  exemplified  by  the  communications  between 
the  Sky's  West  pilot  and  the  Denver  Center  during  the  flight  about  2  hours. before  the 
accident  flight,  when  the  pUot  advised  the  Center  that  he  was  going  to  15,500  feet 
and  the  controller  simply  replied  with  "roger." 

1/  For  more  detailed  Information,  read  Aircraft  Accident  Report  -  "Air  U^S.  Flight 
Tl8,  HP-137,  N11360,  and  Sky's  West  Cessna  TU-206,  N4862F,  Midair  Collision, 
Pt.  Collins/Loveland  Municipal  Airport,  Loveland,  Colorado,  April  17,  1981" 
(NTSB-AAR-81-18). 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 
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It  should  also  be  noted  that  the  pilot  of  the  Cessna  had  frequently  been  assigned 
code  1-2-3-4  by  the  controllers  for  use  during  parachute  Jump  operations.  Consequently, 
the  pilot  believed  that  this  was  a  permanently  assigned  code  and  that  by  merely  squawking 
1-2-3-4  positive  radar  identification  was  provided  for  the  aircraft.  This  misconception 
created  an  unsafe  condition  in  that  it  provided  a  false  sense  of  security  for  the  Cessna 
pilot. 


The  Safety  Board  believes  that  the  FAA  should  prohibit  jumping  on  or  within  a 
specified  distance  from  airways  or  in  congested  airspace.  (This  accident  occurred  about 
1  nmi  off  airways  in  airspace  normally  used  for  aircraft  departing  Denver's  Stapleton 
International  Airport.) 

Additionally,  the  Board  believes  that  FAA  should  direct  their  ATC  facilities  to 
notify  the  appropriate  General  Aviation  District  Office  when  any  of  its  control  facilities 
become  aware  of  violations  of  regulations  or  safety  issues  concerning  parachute  jumping. 
Had  this  occurred  prior  to  the  accident,  a  better  understanding  of  their  respective 
responsibilities  on  the  part  of  the  jump  school  operator  and  the  FAA  facilities  would  have 
been  effected. 

In  view  of  the  information  developed  during  the  investigation  of  this  accident,  the 
Safety  Board  believes  that  the  United  States  Parachute  Association  should  immediately 
make  their  members  aware  of  this  accident  and  encourage  them  to  communicate  on  the 
aircraft  radio  with  the  control  facility  having  jurisdiction  of  the  airspace  in  which  the 
jump  is  to  be  initiated.  This  communication  should  include  a  request  for  VFR  traffic 
advisories  as  soon  as  practicable  after  takeoff  and  should  be  done  in  addition  to  the 
5-minute  notification  required  by  14  CFR  105.14. 

The  Board  also  believes  that  the  Intent  of  14  CFR  105.14  would  be  better  served  if 
105.14  (a)  (1)  (ii)  were  to  require  that  radio  communication  be  established  between  the 
jump  aircraft  and  the  air  traffic  control  facility  having  jurisdiction  of  the  airspace  in 
which  the  jump  is  to  be  initiated.  The  present  regulation  states  the  "nearest  FAA  air 
traffic  control  facility  or  FAA  flight  service  station.”  It  should  be  noted  that  the  nearest 
facility  may  not  necessarily  be  the  facility  having  control  Jurisdiction  over  the  airspace  in 
which  the  jump  is  conducted.  Also,  according  to  this  regulation  in  its  present  form,  Sky's 
West  could  have  contacted  a  flight  service  station  and  satisfied  the  requirements  of  the 
regulation.  However,  the  flight  service  station  would  not  have  been  able  to  provide 
traffic  advisories. 

To  cover  the  situation  of  a  jump  being  initiated  in  one  control  facility's  airspace  and 
descending  into  another  facility's  airspace,  the  facility  contacted  should  be  the  air  traffic 
control  facility  which  has  jurisdiction  of  the  airspace  in  which  the  jump  is  to  be  initiated. 
Air  Traffic  Control  Handbook  7110. 65B  should  then  be  revised  to  require  that  the 
controller  in  communication  with  the  jump  aircraft,  when  the  jump  is  initiated,  coordinate 
with  the  control  facility  having  jurisdiction  over  the  airspace  into  which  Jumpers  will 
descend.  This  would  then  enable  a  complete  exchange  of  traffic  information  between  the 
pilot  of  the  jump  aircraft,  the  jumpers,  and  all  additional  potentially  conflicting  aircraft 
involved.  The  Board  believes  that  these  changes  to  14  CFR  105.14  would  enhance  aviation 
safety. 

The  Board  realizes  that  the  primary  intent  of  Part  105  is  to  provide  protection  to 
parachute  jumpers  from  collision  with  transiting  alroraft.  However,  the  circumstances  of 
this  accident  dramatize  the  fact  that  an  aircraft  in  a  parachute  jumping  operation  is  in 
effect  an  "elevator  in  the  sky."  It  is  generally  not  "straight  and  level”  but  is  circling  in  a 
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climb  or  descent  altitude.  This  reduces  cockpit  visibility  and  makes  the  sighting  of  other 
potentially  conflictii*  traffic  more  difficult.  When  we  consider  the  number  of  times  per 
year  such  operations  occur,  the  magnitude  of  the  problem  becomes  quite  evident.  It  is 
because  of  this  potential  that  we  believe  the  concept  or  intent  of  14  CFR  109  should  be 
expanded  to  include  an  increased  level  of  safety  via  traffic  advisories  while  a  jump 
aircraft  is  proceeding  to  and  departing  from  the  location  where  jumpers  are  released. 

The  effectiveness  of  a  pilot's  detecting  airborne  targets  depends  upon  ids 
expectations  in  finding  a  target  that  he  has  been  alerted  to,  his  physical  well-being,  how 
he  time-shares  the  instrument  scanning  and  outside  scanning,  and  the  techniques  used  in 
searching  for  airborne  targets.  Obviously,  if  a  pilot  assumes  that  he  is  protected  by  ATC 
and/or  is  fatigued,  bored,  preoccupied,  or  distracted,  his  ability  to  scan  the  airspace  while 
simultaneously  watching  cockpit  displays,  flying  the  aircraft,  and  monitoring  ATC 
communications  will  be  seriously  impaired 

In  this  accident,  there  was  no  evidence  to  indicate  that  the  Jetstream  pilots  were 
fatigued  or  physically  unfit.  It  is  not  possible  to  determine  how  much  time  during  the 
final  120  seconds  of  flight  each  pilot  could  have  devoted  to  outside  scanning,  nor  is  it 
known  what  each  pilot's  scanning  habits  or  techniques  might  have  been. 

A  recent  NASA  study  of  data  from  the  Aviation  Safety  Reporting  System  (ASRS)  on 
near  midair  collisions  indicated  that  half  of  78  near  midair  collisions  in  Terminal 
Controlled  Airspace  (TCA's)  involved  one  aircraft  not  known  to  ATC.  "If  ASRS  reports 
are  representative,  many  pilots  under  radar  control  believe  that  they  will  be  advised  of 
traffic  that  represents  a  potential  conflict  and  behave  accordingly.  They  tend  to  relax 
their  visual  scan  for  other  aircraft  until  warned  of  its  presence;  when  warned  of  a 
conflicting  aircraft,  they  tend  to  look  for  it  to  the  exclusion  of  within-cockpit  tasks  and 
scanning  for  unreported  traffic."  The  report  continues:  "The  air  traffic  controller  cannot 
inform  the  pilot  of  traffic  that  is  not  visible  on  his  radar  scope,  nor  can  he  provide 
separation  from  such  traffic.  It  is  plain  that  at  least  some  pilots  receiving  Stage  ID 
services  believe  that  they  will  be  told  about  all  traffic  that  represents  a  threat,  yet 
controllers  can  handle  traffic  only  with  regard  to  threats  they  can  see . . . ." 

The  authors  of  the  1980  NASA  study  concluded  that:  "A  variety  of  human  and 
system  factors  was  found  to  be  associated  with  these  near  midair  collisions.  Flightcrew 
workload,  limited  visual  scan  while  under  radar  control,  misunderstanding  of  the 
limitations  of  the  ATC  system,  and  failure  to  utilize  transponders  were  observed.  A 
substantial  number  of  reported  near  midair  collisions  in  Stage  IQ  terminal  airspace 
involved  at  least  one  aircraft  not  participating  in  Stage  m  services.  For  these  reasons, 
pilots  must  exercise  the  highest  level  of  vigilance  for  other  traffic,  regardless  of  airspace 
or  radar  services  being  utilized.”  Although  the  Safety  Board  could  not  determine 
precisely  why  the  Jetstream  flightcrew  did  not  see  the  Cessna  206,  these  conclusions  are 
applicable  to  the  present  accident  situation  as  likely  explanations  for  the  failure  of  the 
"See  and  avoid"  concept  to  have  prevented  this  collision.  The  Safety  Board  recognizes  the 
inherent  limitations  of  the  see  and  avoid  concept  and  have  cited  them  in  numerous  Board 
reports  involving  midair  collisions.  Although  the  FAA  has  published  considerable  data 
regarding  the  need  for  continued  pilot  vigilance  in  order  to  minimize  the  collision  hazard, 
the  Board  believes  that  there  is  still  insufficient,  detailed  information  available  for  the 
enlightenment  of  pilots  and  controllers  regarding  the  limitations  associated  with  this 
concept.  Notwithstanding  the  above  cited  limitations,  the  Safety  Board  bdlieves  that 
strict  adherence  by  all  concerned  to  existing  rules  contained  in  14  CFR  91  and  105  and 
applicable  procedures  set  forth  in  the  Airman's  Information  Manual  could  possibly  have 
prevented  this  accident. 
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As  a  result  of  this  investigation,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administration! 

Direct  ATC  facilities  to  notify  the  appropriate  General  Aviation  District 
Office  when  any  of  its  control  facilities  become  aware  of  violations  of 
regulations  or  safety  issues  concerning  parachute  Jumping.  (Class  I, 
Urgent  Action)  (A -81-163) 

Revise  14  CFR  10S.23  to  prohibit  parachute  Jump  operations  in  or  near 
Federal  airways  and  determine  an  acceptable  safe  distance  from  such 
airways  at  which  Jump  operations  can  be  conducted  without  conflict  with 
other  air  traffic.  (Class  n,  Priority  Action)  (A-81-164) 

Establish  a  special  transponder  code  with  ah  appropriate  and  readily 
identifiable  radar  display  for  all  parachute  jump  operations.  (Class  n, 
Priority  Action)  (A -81>16S) 

Revise  Advisory  Circular  9 (MSB,  "Pilot's  Role  in  Collision  Avoidance"  to 
include  detailed  information  regarding  the  psychophysiological  factors 
affecting  pilot*  ability  to  see  and  avoid  other  aircraft.  (Class  n, 
Priority  Action)  (A-8 1-166) 

Amend  14  CFR  105.14  to  require  that  a  parachute  jump  aircraft  contact 
the  air  traffic  control  facility  having  Jurisdiction  of  the  airspace  in 
which  the  jump  is  to  be  initiated  rather  than  the  "nearest  FAA  air  traffic 
control  facility  or  FAA  flight  service  station."  (Class  n,  Priority  Action) 
(A-81-167) 


Amend  14  CFR  105  to  require  that  the  pilot  of  a  jump  aircraft  contact 
all  control  facilities  having  jurisdiction  of  the  airspace  in  which  the 
aircraft  will  transit  during  the  operation  for  the  purpose  of  receiving 
traffic  advisories  while  proceeding  to  and  departing  from  the  location 
where  jumpers  are  released.  This  should  be  in  addition  to  the 
requirement  of  104.14  (a)  (1)  (ii)  for  a  5-minute  notification  before  jump 
operations  are  begun.  (Class  n,  Priority  Action)  (A -81-168) 

Amend  Air  Traffic  Control  Handbook  7110.65B  to  require  a  controller 
who  receives  a  notification  from  a  jump  aircraft,  required  by  14  CFR 
105.14,  that  the  jumpers  will  descend  into  another  facility's  airspace 
coordinate  with  that  facility  so  that  a  complete  exchange  of  traffic  can 
be  effected  between  the  jump  aircraft,  the  jumpers,  and  all  potentially 
conflicting  aircraft  involved.  (Class  0,  Priority  Action)  (A-81-169) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS,  and  BURSLEY, 
Members,  concurred  in  these  recommendations.  GOLDMAN,  Member,  did  not  participate. 


By* 


Chairman 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


issued:  Januory  ZQf  19K 


Forwarded  to: 

Honorable  J.  Lym  Helm* 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION (S) 
A-82-l  through  -5 


The  National  Transportation  Safety  Board  has  completed  Its  investigation  of  an 
in-flight  accident  involving  a  World  Airways,  Inc.  DC-10-30  aircraft  en  route  from 
Baltlmore-Washington  International  Airport,  U.S.A.,  to  Gatwick  International 
Airport,  U.K.,  on  September  19, 1981. 

Bvidence  indicates  that  a  flight  attendant  was  leaning  over  mid  probably 
attempting  to  remove  a  service  cart  from  the  personnel  lift  in  the  lower  galley  when 
the  lift  started  moving  upward.  The  flight  attendant  became  trapped  between  the 
top  of  the  service  cart  in  the  galley  personnel  lift  and  the  ceiling  of  the  lower  galley 
and  as  a  result  sustained  fatal  injuries. 

On  the  basis  of  preliminary  information,  the  Safety  Board  issued  four  (4)  safety 
recommends tione,  A-81-124  through  -127.  As  the  investigation  continued,  additional 
safety  hazards  were  identified  which  are  dtocussed  herein.  1/ 

Cart  Retention  Devices 


Interviews  with  World  Airways  flight  attendants  and  discussions  with  flight 
attendant  associations  revealed  a  serious  problem  with  the  cart  retention  system  in 
the  lifts.  Numerous  comments  ware  received  complaining  of  difficulties  in  releasing 
service  carts  from  the  restraining  spool  (mushroom)  which  is  attached  to  the  floor  of 
both  the  personnel  and  cart  lifts.  At  least  two  (2)  incidents  (both  documented  in  the 
World  Airways  accident  report)  have  occurred  which  resulted  In  serious  injuries  to 
flight  personnel  while  they  were  attempting  to  free  stuck  carts  from  these  mushroom 
devices.  The  Safety  Boerd  believes  that  the  method  for  assuring  retention  of  the 
certs,  particularly  in  galley  lifts,  should  assure  freedom  from  jamming  and  aaae  of 
release  by  flight  attendants. 


1/  For  a  more  detailed  discussion,  read  Aircraft  Accident  Report— "World  Airways,  Inc., 
DC-10-30OF,  NU2WA,  Over  North  Atlantic  Ocean,  September  20,  IM1" 
(NTSB- AAR-82-1). 
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Lift  Command  Switch— 

There  ere  three  control  panels  whloh  contain  tha  up/ down/stop  command  switches. 
The  panels  arc  positioned  one  each  in  tha  lower  (lobe)  galley,  tha  service  center,  and 
inside  the  personnel  lift. 

The  design  of  the  circuitry  for  the  lift  command  switches  in  the  DC-10  allows  a 
hazardous  situation  to  result  if  the  switches  are  used  improperly.  Proper  operation  is 
similar  to  the  operation  of  elevator  switches;  depress  then  release.  When  the  up  or  down 
command  switch  is  properly  operated,  then  depression  of  the  stop  switch  win  stop 
movement  of  the  lift.  However,  if  either  the  up  or  down  switch  is  hdd  in  the  depressed 
position,  then  operation  of  the  stop  switch  has  no  effect  and  the  lift  will  continue  to 
move.  While  it  would  be  reasonable  for  flight  attendants  to  assume  that  the  "stop"  switch 
would  override  any  up  or  down  command  to  facilitate  an  emergency  stop,  the  circuitry 
does  not  provide  this  safeguard. 

The  lift  controls  on  other  aircraft  were  also  examined.  The  L-1011  lift  control 
system  is  very  similar  to  the  DC-10  except  its  stop  switch  has  priority  over  the 
directional  control  switches  regardless  of  whether  these  switches  are  held  depressed  or 
not.  The  B-747  has  no  stop  switch;  only  directional  switches  and  they  must  be  depressed 
and  held  in  to  maintain  movement  of  the  lift.  Some  carriers  operate  both  DC-10*s  and 
B-747's  with  flight  attendants  who  are  qualified  on  both  aircraft.  In  that  case,  there  is  a 
particular  potential  for  the  improper  operation  of  the  command  switches  in  the  DC-10. 
The  Board  learned  that  at  least  one  carrier,  after  recognizing  the  potential  danger  of  the 
standard  DC-10  lift  control  circuitry,  engineered  changes  to  accord  the  stop  switch 
priority  over  all  other  command  switches.  The  Board  believes  that  a  similar  change  must 
be  made  in  all  DC-10  aircraft 

Lift  Door  Interlock  Switches 

There  are  two  (2)  door  interlock  switches  per  door  which  are  designed  to  prevent 
operation  of  the  lift  with  the  door  open.  Each  switch  is  wired  into  an  independent  drive 
circuit  Normally  both  circuits  operate;  however,  if  loss  of  electrical  power  occurs  in  one 
of  the  two  circuits,  the  lift  can  continue  to  operate  at  half  (or  partial)  speed  thus  allowing 
continuation  of  food  service.  However,  the  system  is  not  properly  safeguarded.  Present 
circuitry  will  allow  the  lift  to  operate  at  half  speed  even  if  one  interlock  switch  is  in  the 
unactivated  (door  open)  position.  The  Board  believes  that  a  door  open  signal  from  any 
interlock  switch  should  be  sufficient  to  prevent  operation  of  the  lift. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration] 

Require  the  replacement  of  the  "mushroom"  cart  restraint  devices 
in  the  personnel  and  cart  lifts  in  the  DC-10  aircraft  galley  lift 
system  with  a  nonjamming  cart  restraint  system.  (Class  n,  Priority 
Action)  (A-82-1) 

Require  the  modification  of  the  switch  circuitry  in  the  DC-10 
aircraft  galley  lift  system  to  accord  the  "Stop’*  switch  function 
priority  over  oil  other  control  switch  functions.  (Class  0,  Priority 
Action)  (A-82-2) 
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In  addition  to  requiring  the  ralooatioa  of  the  pwawilirt  wrt  ttft 
door  interlock  switches  in  the  DC-18  aircraft  galley  lift  system 
(A-i  1-128),  require  modification  of  the  interlock  dnuitry  to 
preclude  cnergiatng  the  drive  system  motor*  until  both  interlock 
switches  on  eaoh  of  the  galley  lift  door*  have  boon  actuated. 
(Claaa  II,  Priority  Action)  (A-82-3) 


KINO,  Chairman,  and  MeADAMB,  GOLDMAN,  BUR3LEY,  and  BURNETT,  Member*, 
concurred  in  theee  reeommendatione. 


Byt  James  B.  King 
Chairman 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON.  D.C. 


ISSUEO:  February  2,  1982 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington*  D.C.  20591 


SAFETY  RECOMMENDATIONS) 
A-82-4  and  5 _ 


helicopter*  N9531, 
The  aircraft  was 


On  October  20,  1981,  an  Aerospatiale  Lama  315B 
experienced  an  In-flight  power  loss  near  Springville,  Utah, 
substantially  damaged  during  an  attempted  autorotation  landing.  The  pilot  and  two 
of  the  four  passengers  sustained  minor  injuries. 

The  National  Transportation  Safety  Board's  investigation  revealed  that  a  failure 
had  occurred  in  the  helicopter's  powertrain  between  the  engine  and  the  input  to  the 
me  in  transmission  in  the  area  of  tire  clutch  coupling.  Further  investigation  revealed 
that  the  failure  had  been  caused  by  an  engine-to-trans  mission  misalignment,  which 
occurred  during  maintenance  just  prior  to  the  accident.  An  Aerospatiale  Alouette 
316B  aft  engine  support  frame  had  been  installed  instead  of  the  correct  frame  ror|tn® 
Aerospatiale  Lama  315B.  Although  the  Alouette  frame  is  seven-eights  of  an  inch 
shorter  in  height  than  the  Lama  frame,  it  is  otherwise  identical  to  the  Lama  frame  at 
the  engine  and  airframe  attachment  points. 

Discussions  with  Aerospatiale  personnel  revealed  that  the  part  numbers  for  the 
two  frames  are  different  and  that  they  are  painted  on  the  frames  during  manufacture 
rather  than  being  permanently  affixed.  Subsequent  customer  painting  options  and  an 
800-hour  periodic  inspection,  which  requires  paint  stripping  of  the  frame,  soon 
destroy  the  part  number  identification. 

Because  operators  of  the  Lama  315B  arid  Alouette  316B/C  and  319  helicopters 
could  inadvertently  interchange  the  aft  engine  support  frames,  a  safety  haxara  ww 
that  should  be  eliminated.  Therefore,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administrations 

Issue  a  Telert  Maintenance  Bulletin  to  notify  operators  and 
impaction  personnel  of  the  possibility  of  interchange*  aft  eagjne 
support  frames  of  the  Lama  315B  and  Alouette  316B/C  and  319 
helicopters  and  to  recommend  a  dimensional  check  of  the  frame 
prior  to  installation  even  though  the  part  number  may  be  legible. 
(Clam  n,  Priority  Action)  (A -92-4) 


Require  the  manufacturer  to  develop  and  implement  a  parmanant 
mathod  of  affixing  part  numbers  to  the  aft  angina  support  framas  on  tha 
Lama  S15B  and  Akmatta  316B/C  and  318  helicopters.  (Class  ID,  Long 
Bangs)  (A -81-5) 

KINO,  Chairman*  and  MoADAMS,  GOLDMAN*  BUR8LBY,  and  BURNETT,  Mambars* 
concurred  in  these  recommendations. 


S'  TImm 


By*  Jim  Burnett 

Acting  Chairman 


m 
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NATIONAL  TRANSPORTATION  SAFETY  IOARD 

WASHINGTON,  D.C 


ISSUEO:  Jan«7  U,  lWt 


Forwarded  to: 

Honorable  J.  Lynn  Hdni 
Administrator 

Federal  Aviation  Administration 
•00  Independence  Avenue,  8.W. 
Washington,  D.C.  20591 


SAFETY  hECOMNENBAT ION (S) 


As  a  result  of  Its  eontlnuinf  investigation  of  the  orash  of  Air  Florida  Flight  M, 
a  Boeing  737-212  (N62AF),  about  1001  e.d.t.  on  Jmiuary  IS,  IMS,  the  National 
Transportation  Safety  Board  baUevos  that  immediate  corrective  aettan  is  needed  In 
the  area  of  eald-weathar  operations  proeeduree.  The  airereft  had  departed  from 
rummy  SO  at  Washington  national  Airport  In  moderate  to  heavy  snowfall  and  low 
visibility.  The  aireraft  failed  to  aehieve  a  euffleient  rate  of  eh  mb,  etrush  the  l«th 
Street  Bridge  about  4,500  feet  from  the  departure  end  of  the  rummy,  and  eteehed 
Into  the  Potomae  River.  Seventy-four  of  the  79  persons  aboard  the  sirereft  warn 
kffled  either  on  impact  or  by  drowning,  end  4  persons  in  nutomebHos  an  the  M%a 
wore  killed  when  the  vehicles  ware  struck  by  the  descending  aireraft. 

A  weather  obearvation  taken  witMn  IS  minutes  after  the  eoeMant  indteatad 
that  the  visibility  was  3/8  mile  in  anow,  the  temperature  end  dewpoint  ware  both  14*, 
and  the  wind  was  from  020*  at  13  knots.  The  evidence  gathered  to  date  shorn  that 
about  45  minutes  had  slaps  ad  between  the  final  deicing  of  the  aircrafts  aerodynamic 
surfaces  with  an  ethylene  glycol/watar  solution  end  the  takeoff.  During  the 
45-minute  period,  an  additional  0.7  to  1.0  Inch  of  mow  had  accumulated.  Therefore, 
the  Board's  continuing  investigation  is  focusing  on,  among  other  footers,  them  wtteh 
oould  ham  affected  the  aircraft's  takeoff  and  climb  performance.  Thom  will  taohade 
the  offset  of  a  runway  ecntamlnatad  by  anow  or  slush  on  takeoff  acoeleratien,  the 
extent  to  which  aerodynamic  lift  is  degraded  by  contaminated  airfoils,  and  the 
possible  offsets  of  engine  noodle  and  premure  probe  icing. 


In  previous  Safety  Reeommendatione  (A-80-112  through  A-84-U4),  the  Safety 
has  expremed  concern  about  the  leek  of  knowledge  of  operators  and 
flighteraws  rogardbig  the  inability  of  deicing  fluid  to  protect  against  istng  from 
preetoitatkn  following  deidag.  Wa  wore  deseed  by  the  FAA*s  tmimnea  of  Air 
Catrtm  Operations  Buuatin  No.  T-fl-1  and  the  proposed 
study  referenced  in  your  February  11, 1M&,  letter  to  the 
believe  that  more  podtive  and  immedUte  actions  are  needed  to  moulds  safe 
operations  during  the  current  winter  months.  BuHetin  No.  7-51*1  idvisss  prh 
impaeters  to  rsouest  operators  to  review  their  deieing  and  anti-l 
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rtany.  Tlx  litey  Purt  4am  wt  btfwt  that  Mia  approach  lxs  iftHlMd  tti  needs d 
remits*  Rathsr,  the  PAA  mat  actually  review  prescribed  procedures  andthees  actually 
used  by  all  air  carrier  maintenance  and  dbpateh  personnel,  and  flightetews  who  routinely 
eoaduet  add  weather  operations  to  ammo  (1)  that  thay  art  providad  with  sufficient  and 
aoeurate  information  regarding  propar  deicing  procedurx  and  (*)  that  thay  are  dartad  to 
xlaaanaaptlnna  ragsrdtag  tha  anti- icing  affectivenex  of  thaaa  prooaduraa. 

Additionally,  tha  fafaty  Board1!  review  of  a  numbor  of  air  oarriar  operations 
manuals  Indlaataa  that  aona  do  not  contain  information  regardng  tha  potential 
degradation  In  takaoff  aeoalaration  which  eon  result  from  snow,  slush,  or  water  on  tha 
runway.  Mora  significantly,  all  operators  of  similar  modal  aircraft  apparently  do  not  have 
standard,  optimum  procedures  regarding  tha  use  of  angina  anti-ioe  during  ground 
operation  and  takeoff.  Tha  preliminary  investigation  of  tha  Air  Florida  aecidont  inchoates 
that  the  angina  anti-ioe  system  was  OFF  at  tha  time  of  impaet,  and  the  Safety  Board  has 
not  yet  deter  mined  whether  tha  angina  anti-ioe  system  had  been  used  during  the 
pre-takeoff  ground  operation. 

Without  regard  to  whether  the  ground  operations  had  boon  conducted  using  engine 
anti-lee,  the  Safety  Board  is  concerned  that  ice  accumulation  on  the  JT8D  engine  inlet 
pressure  probe  (PT2)  could  have  affected  the  function  of  the  engine  prexure  ratio  (BPR) 

IncSeator  to  the  extant  that  tha  crew  was  presented  with  a  falsa  indieatien  of  takaoff 
thrust  when  the  engine  reached  eome  lower  thrust  level.  Recent  diseuxion  with  anothwr 
air  carrier  has  recently  dUcloscd  that  an  abnormal  number  of  takeoffs  have  been  rejected 
by  pilots  of  B-7S7  end  B-727  aircraft  because  of  problems  with  EPR  indications  during  the 
raeent  cold  weather.  In  all  of  theee  instances,  pilots  stated  that  both  ground  operations 
end  the  attempted  takaoff  were  conducted  with  engine  anti-ioe  ON  end  operating  end  in 
all  eases  the  takeoff  was  rejected  because  the  BPR  Indication  failed  to  reach  takeoff 
values.  Preliminary  dbeuxions  between  our  engineering  staff,  a  representative  of  the 
engine  manufacturer,  and  air  oarriar  engineering  personnel  indicate  that,  with  e  blocked 
PT2  probe,  the  BPR  indicator  win  give  an  indication  that  thrust  is  higher  than  actual  with 
engine  anti-ice  OFF  and  that  is  lower  then  actual  with  anti-ioe  ON.  Any  inaccurate 
indication  of  thrust  level  presents  the  obvious  hazard  of  a  rejected  takeoff  on  e  slippery 
runway.  However,  an  indication  of  higher  then  actual  thrust  o an  be  even  more  hazardous 
If  a  pilot  referencing  the  BPR  gage  for  setting  engine  thrust  attempts  to  accelerate  and 
take  off  with  insufficient  thrust. 

Moat  of  these  pilots  mated  that  before  they  attempted  takeoff,  they  had  bem 
required  to  taxi  or  hold  behind  other  aircraft  while  awaiting  takeoff  clearance  and  that 
engine  tfruet  levels  sufficient  for  effective  anti-icing  could  not  be  achieved  because  of 
the  low  coefficient  of  friction  of  the  taxi  way,  runup  pad,  end  runway  surfaces.  Icing 
problems  may  occur  more  often  ns  a  result  of  the  more  frequent  ground  (Mays  being 
experienced  during  the  rebuilding  of  the  ATC  system.  Therefore,  we  believe  that  all 
flighterews  should  be  immediately  alerted  to  the  dangers  of  engine  Inlet  prexure  probe 
icing,  the  effect  of  anti-ioe  usage  on  erroneous  thrust  indications,  the  absolute 
requirement  to  erox-check  ell  engine  instruments  during  the  application  of  takeoff 
power,  and  the  importance  and  significance  of  the  requirements  of  14  CPR  121.62Mb).  y 


1  14  CW  121.629(b)  states,  "No  parson  may  takeoff  on  aircraft  when  treat,  enow,  or  tea 
adhering  to  the  wings,  control  surfaces,  or  propellers  of  the  aircraft.” 
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We  also  NHm  that  FAA  tow*  and  ground  control  personnel  should  bo  Informed  of 
tha  greater-then- normal  laing  potential  which  exists  whan  an  aircraft  encounters  lengthy 
ground  dalap  and  tha  potantial  for  thawing  and  raf reusing  whan  an  airoraf t  la  required  to 
taxi  or  hold  near  another  aircraft*  angina  exhaust.  Further,  controHare  ahould  implement 
tha  gate**  hold  pro  vial  ana  of  tha  Facilities  Operations  and  Administration  Manual  72104F, 
Paragraph  1131.  y 

Therefore,  tha  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

•  • 

Immediately  notify  all  air  carrier  operators  of  tha  potential  hesard 
associated  with  eajfre  inlet  preaaure  probe  icing,  and  require  that  they 
provide  flighterews  with  information  on  how  to  recognize  this  hazard  and 
requiring  that  flighterews  cross-check  all  engine  instruments  during  the 
application  of  takeoff  power.  (Clam  I,  Urgent  Action)  (A-82-6) 

Immediately  review  tha  predeparture  deicing  procedures  used  by  ell  air 
eerriar  operators  engaged  in  cold  weather  operations  end  the  information 
provided  to  flighterews  to  emphasize  the  inability  of  deicing  fluid  to 
protect  against  raising  resulting  from  precipitation  following  deicing. 

(Clam  I,  Urgant  Action)  (A-82-7) 


/ 


Immediately  review  the  information  provided  by  air  carrier  operators  to 
flighterews  engaged  in  cold  weather  operations  to  ensure  comprehensive 
coverage  of  all  aspects  of  such  operations,  including  the  effects  of  a 
runway  contaminated  by  snow  or  slush  on  takeoff,  and  methods  to  bo 
used  to  obtain  maximum  effectiveness  of  engine  anti-ice  during  ground 
operations  and  takeoffs.  (Clam  I,  Urgant  Action)  (A-82-8) 

Immediately  require  flighterews  to  visually  inspect  wing  surfaces  before 
takeoff  if  snow  or  freezing  precipitation  to  in  program  and  the  time 
•lapsed  since  either  deicing  or  the  last  confirmation  that  surfaces  ware 
dear  exceeds  20  minutes  to  ensure  compliance  with  14  CFR  121.629(b) 
which  prohibits  takeoff  if  frost,  snow  or  ice  is  adhering  to  the  wings  or 
control  surfaces.  (Clam  I,  Urgant  Action)  (A-82-9) 

Immediately  issue  a  General  Notice  (GBNOT)  to  all  FAA  towar  and  air 
carrier  ground  control  personnel  alerting  them  to  the  increased  potential 
for  aircraft  icing  during  long  delays  before  takeoff  and  whan  aircraft 
operate  in  proximity  to  each  other  during  ground  operations  in  inclement 
weather,  and  encouraging  procedural  changes  where  possible  so  that  tha 
controllers  implement  the  gatwhdd  provisions  of  the  Facilities 
Operations  and  Administration  Manual  72104F,  paragraph  1222. 
(Clam  I,  Urgant  Aetion)  (A-82-10) 

Document  tha  affect  of  angina  Mat  pressure  probe  dockage  oh  engine 
instrument  readtags  and  require  that  such  information  be  added  to 
approved  aircraft  flight  manuals.  (Clam  0,  Priority  Action)  (A-82-11) 


J7  Paragraph  ft)2(a)  states,  "The  objective  of  gate-hold  procedures  to  to  achieve 
departure  delays  of  s  minutes,  or  lam  after  angina  start  and  taxi  tirns...implemsnt  gate- 
hold  proee&tres  whenever  departure  delays  exceed  or  me  expected  to  exceed  8  minutes. 
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Amma  AMnti  Circulars  «Hto  "Cold  Ruth*  Operation  of  Aircraft," 
and  IHl,  "Airplane  Deice  and AntMee  dtoouss  la  daaft 

tte  effects  andhaaarda  amodatad  with  angles  hist  premura  prchc  Icing. 
CCtoas  1,  Priority  Action)  (A-Sl-ll) 

lavtoa  the  air  traffic  control  procedures  with  mpaot  «a  aircraft  toning 
for  takeoff,  holding  to  lina  for  takaoff,  and  taktof  off  to  provide  far 
toeraaaad  crowd  separation  between  aireraft  whenever  framing  weather 
oandltiona  and  attendant  atraraft  Icing  BHttoaa  cadst.  (Cloaa  II,  Priority 
Action)  (A-81-15) 

B^and  tha  training  curricula  for  air  traffic  eontraQara  and  tralnaaa  to 
aamra  that  instruction  tadudas  tha  hasarda  aaodatad  with  structural 
and  angina  Icing  of  aireraft.  (Claai  B  Priority  Action)  (A-M-14) 

Immediately  dtaemtaato  the  contents  <3  this  safety  recommendation 
latter  to  foreign  operators  involved  in  odd  weather  oparationa.  (Class  I, 
Urgent  Action)  lA-«*-ll) 

BURNETT,  Acting  Chairmen,  and  MeADAMB,  GOLDMAN,  and  BURSLSY,  Members, 
concurred  in  these  recommendations. 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  February  18,  1982 


Forwarded  to:  ^ 

Honorable  J.  Lynn  Helms 

Administrator 

Federal  Aviation  Administration  \ 

SAFETY  RECOMMENDAT 1  ON (S ) 

800  Independence  Avenue,  S.W.  / 

Washington,  D.C.  20591  \ 

> 

i 

|  A -8  2-1 8 

On  July  1,  1981,  a  Douglas  DC-6B,  NSC  A,  ran  off  the  side  of  the  runway  while 
landing  at  the  Lambert-6t.  Louis  International  Airport.  The  crew  of  the  cargo  flight 
was  extending  the  flaps  for  landing  when  the  main  hydraulic  system  failed.  The  pilot 
requested  and  received  the  longest  runway  for  landing,  runway  30R.  Diving  the 
landing  roll,  the  pilot  had  neither  nose  wheel  steering  nor  hydraulic  brakes.  The  pilot 
attempted  to  use  propeller  reversing  and  differential  power  for  brakes  and  directional 
control,  but  the  aircraft  veered  to  the  right  and  rolled  off  the  ride  of  the  runway. 
The  aircraft  nose  wheel  impacted  a  portion  of  the  midfield  arrestment  barrier  that  is 
in  place  on  runway  30R.  None  of  the  three  persons  aboard  was  injured.  The  aircraft 
damage  was  limited  to  the  nosewheel. 

The  midfield  arrestment  barrier  was  supplied  by  the  U.S.  Air  Force  and  was 
installed  by  the  McDonnell  Douglas  Aircraft  Corporation  for  use  in  its  fighter 
aircraft  production  program.  The  portion  of  the  arrestment  barrier  that  was  struck 
by  N8CA  protrudes  above  the  ground  level  for  at  least  12  inches  and  is  erected 
approximately  20  feet  beyond  the  ride  of  the  runway,  at  the  edge  of  an  asphalt  apron. 
A  similar  unit  is  located  on  the  opposite  side  of  the  runway.  For  normal  departures 
and  arrivals,  they  pose  no  threat  to  safety.  However,  their  presence  in  certain 
instances  could  prove  detrimental  not  only  from  the  standpoint  of  substantial  damage 
to  the  aircraft  but  also,  where  passenger  carrying  operations  are  involved,  to  the  loss 
of  life  or  serious  injuries  to  such  passengers. 

The  Safety  Board  believes  that  the  arrestment  barrier  as  it  is  installed  violates 
the  intent  of  CFR  14,  Part  139.45. 

Therefore,  in  the  interest  of  improving  the  safety  of  aircraft  operating  at  the 
Lambert-St.  Louis  International  Airport,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administration: 


i 


151 


3442 


-2- 


Eliminate  the  safety  hazard  created  by  the  aboveground  portions  of  the 
midfield  arrestment  barrier.  (Class  D,  Priority  Action)  (A -8 2- 16) 

BURNETT,  Vice  Chairman,  and  McADAMS,  GOLDMAN,  and  BUR8LEY,  Members, 
concurred  in  this  recommendation. 


!b 

By:  Jim  Burnett 

Acting  Chairman 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  March  5,  1982 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOHMENDAT ION (S) 
A-82-17  through  -23 


On  January  21,  1982,  a  Cessna  Model  P-210N,  N4947K,  crashed  in  instrument 
meteorological  conditions,  near  Boise,  Idaho.  All  four  persons  aboard  the  aircraft  were 
killed.  About  20  minutes  after  departing  Boise,  the  pilot  had  indicated  to  the  air  traffic 
controller  that  he  was  "losing  his  gyros,"  and  requested  assistance  in  returning  to  Boise. 
Shortly  thereafter,  the  aircraft  broke  up  in  flight  Examination  of  the  pressure/ vacuum 
pump  revealed  that  the  (frangible)  plastic  drive  shaft  had  sheared. 

On  November  20,  1981,  a  Cessna  Model  T-210N,  N4823C,  crashed  at  Charleston, 
West  Virginia.  All  three  persons  aboard,  including  two  instrument  rated  pilots,  were 
killed.  After  indicating  that  he  had  experienced  a  complete  loss  of  vacuum,  the  pilot  had 
operated  the  aircraft  in  the  emergency  partial  panel  mode  for  about  20  minutes. 
However,  during  an  attempted  instrument  landing  system  (ILS)  approach,  the  aircraft 
struck  a  ridge  at  a  steep  angle  of  bank.  Examination  of  the  pressure/vacuum  pump 
disclosed  a  sheared  drive  shaft. 

On  September  25,  1981,  a  Cessna  Model  T-210L,  N94136,  crashed  at  Big  Timber, 
Montana,  while  on  an  instrument  flight  rules  (IFR)  flight  plan;  the  pilot  was  killed.  The 
aircraft  was  above  the  clouds  at  19,000  feet  when  it  was  cleared  to  descend  to 
13,000  feet.  The  pilot  lost  control  of  the  aircraft  shortly  after  entering  the  clouds  and 
the  aircraft  broke  up  in  flight.  The  investigation  disclosed  that  the  pressure/ vacuum 
pump  shaft  had  sheared. 

On  February  22,  1981,  a  Mooney  Model  M20F,.  N1919T,  crashed  at  Montgomery 
Township,  New  Jersey;  all  four  persons  aboard  were  killed.  The  aircraft  was  on  an  IFR 
flight  plan  from  HU  ton  Head,  South  Carolina,  to  Teterboro,  New  Jersey.  Shortly  before 
the  aocident,  the  aircraft  had  been  flying  above  the  clouds  when  the  pilot  reported  a 
vacuum  malfunction  and  inoperative  attitude  and  directional  gyros.  The  pUot  continued 
to  fly  toward  <ii>  planned  destination  and  was  subsequently  cleared  to  descend  Into  the 
clouds.  Shortly  thereafter,  the  aircraft  crashed  In  a  steep,  high  speed,  nose  down 
attitude. 
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On  December  2,  1980,  a  Cessna  Model  T-210N,  N4846C,  crashed  at  Tazewell, 
Tennessee,  killing  all  four  persons  aboard.  The  aircraft  had  departed  Peachtree  City, 
Georgia,  on  an  IFR  flight  plan  to  Mansfield,  Ohio.  When  the  aircraft  was  at  12,000  feet, 
the  pilot  had  called  the  Atlanta  Air  Traffic  Control  Center,  saying  "40C  has  lost  vacuum, 
I  would  like  to  have  immediate  clearance  back  to  Knoxville."  The  pilot  was  cleared  to 
proceed  directly  to  Knoxville  and  to  descend  and  maintain  8,000  feet.  However,  the  pilot 
did  not  begin  a  descent  until  several  minutes  later,  at  which  time  the  center  asked  if  he 
needed  special  handling.  The  pilot  declined  and  said  "...everything's  okay  except  for  the 
vacuum."  Shortly  after  entering  the  clouds,  with  tops  at  approximately  10,000  feet,  the 
pilot  lost  control  of  the  aircraft.  An  examination  of  the  wreckage  revealed  that  the  right 
wing  and  empennage  had  separated  in  flight.  The  examination  also  disclosed  that  the 
drive  shaft  of  the  pressure/vacuum  pump  had  failed  for  unknown  reasons. 

All  the  accidents  involved  spatial  disorientation  of  instrument-rated  pilots  who 
attempted  to  control  and  maneuver  their  aircraft  in  clouds  without  operative  attitude  and 
directional  gyros.  Most  general  aviation  single  engine  aircraft  are  not  equipped  with  gyro 
instrument  redundancy,  other  than  the  turn  indicator,  in  the  event  of  failure  of  the 
primary  gyro  instruments  or  the  pressure/vacuum  pump.  At  least  four  of  the  pilots 
recognized  a  vacuum  system  malfunction  and  were  attempting  to  use  emergency  partial 
panel  procedures  (the  electric  turn  indicator,  the  inclinometer,  and  the  pitot-static 
instruments,  i.e.,  airspeed  indicator,  altimeter,  and  vertical  speed  indicator)  when  the 
aircraft  crashed.  Three  of  the  Cessna  Model  210  aircraft  were  equipped  with  pneumatic 
deicer  boots. 

Although  FAR  61.65(cX5),  "Instrument  Rating  Requirements,"  requires  that  pilots 
demonstrate  competence  in  handling  simulated  emergencies  involving  equipment  or 
instrument  malfunctions,  none  of  the  accident  pilots  was  prepared  to  cope  with  actual 
emergencies  when  encountered  under  instrument  meteorological  conditions.  Moreover, 
there  are  no  requirements  under  the  regulation  relating  to  partial  panel  navigation, 
maneuvering,  or  approaches  —  all  critical  operational  tasks  and  one  or  another  of  which 
was  involved  in  the  above  accidents.  While  the  maintenance  of  straight  and  level  flight 
using  partial  panel  is  practiced  routinely  during  initial  instrument  instruction  and 
certification,  the  Safety  Board  believes  that  insufficient  emphasis  is  placed  on  the 
aforementioned  critical  tasks  when  instructional  instrument  approaches  to  minimum 
altitudes  are  conducted.  Consequently,  the  Safety  Board  believes  that  specification  of 
such  partial  panel  operations  in  FAR  61.85(cX5)  is  essential. 

The  Safety  Board  believes  that  pilots  generally  do  not  maintain  an  adequate  level  of 
partial  panel  proficiency  subsequent  to  receiving  their  instrument  rating,  but  rather  tend 
to  become  overly  reliant  on  the  use  of  the  attitude  gyro.  However,  a  review  of  the  small 
aircraft  malfunction/defect  report  data  from  the  Federal  Aviation  Administration's  (FAA) 
Maintenance  Analysis  Center  indicates  that  such  overreliance  on  this  vacuum 
pump-dependent  instrument  is  not  Justified.  Between  January  1,  1978,  and  February  15, 
1981,  at  least  325  pressure/vacuum  pumps  produced  by  the  Airborne  Manufacturing 
Company  and  the  Edo-AIre  Manufacturing  Company  (the  only  companies  currently 
producing  such  pumps)  failed  for  unknown  reasons.  According  to  comments  accompanying 
the  data,  e.g.,  "Shaft  sheared  at  126  hours,  ...shaft  sheared  after  IS  hours  of  operation, 
...pump  locked  up  and  sheared  drive  at  129  hours,  ...pump  failed  after  5  hours  of 
operation,”  some  of  the  failures  occurred  prematurely.  The  actual  number  of 
pressure/ vacuum  pump  failures  is  probably  much  larger  than  indicated  since  only  a 
relatively  small  percentage  of  such  failures  or  malfunctions  are  ever  reported.  (  A  report 
of  this  type  of  failure  to  the  FAA  is  discretionary.)  Therefore,  the  Safety  Board  believes 
that  an  engineering  evaluation  should  be  conducted  to  ascertain  the  design  adequaey  and 
reliability  of  these  pumps  and  to  determine  the  cause  or  causes  for  what  appears  to  be  an 
inordinate  failure  rate. 
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The  FAA  data  suggest  that  failure  of  the  pressure/vacuum  pump  is  more  likely  in 
aireraft  such  as  the  Cessna  Model  SION  with  deicing  systems  where  a  single  high  capacity 
pressure/ vacuum  pump  is  used  for  high-pressure,  multipneumatic  requirements.  The 
pumps  in  these  aircraft  supply  power  to  the  gyro  instruments,  as  well  as  the  deieer  boots. 
The  mean  time  to  failure  of  these  pumps  is  reduced  substantially  because  of  higher 
operating  pressures,  altitudes,  and  cylic  loads.  The  Airborne  Manufacturing  Company, 
which  produced  the  pumps  installed  in  the  Cessna  Model  210N,  warrants  its  high-capacity 
models  for  400  hours  and  its  lightweight,  low-capacity  pumps,  like  those  in  the  Mooney 
Model  M20F,  for  1,000  hours.  The  low-capacity  pump  in  the  Mooney  Model  M20F  supplies 
power  to  the  gyro  instruments,  the  retractable  step,  and  a  wing- leveling  device.  Similar 
pumps  installed  in  other  aircraft  supply  power  only  to  the  gyro  instruments. 

The  Safety  Board  has  become  increasingly  concerned  regarding  the  propensity  for  - 
failure  of  presure/ vacuum  pumps  in  Cessna  Model  210N  aircraft  equipped  with  deicing 
systems.  The  Model  210  aircraft  were  certificated  for  flight  in  known  icing  conditions  in 
1979  after  Cessna  developed  a  complete  deicing  package  for  the  series  N  aircraft 
(pneumatic  deicing  boots,  windshield  heat,  stall  warning  heater,  etc.).  Cessna  has 
Installed  pneumatic  boots  on  previous  Model  210  series  aircraft,  but  only  on  a  no-hazard 
basis,  i.e.,  that  the  installation  has  no  significant  effect  on  aircraft  operation  or  safety. 
The  configuration  of  these  boots,  as  well  as  the  boot  cycling  schedule,  differs  markedly 
from  that  on  Model  210N  aircraft.  The  demands  of  the  new  3-cyde,  split-boot  deicing 
system  for  series  N  aircraft  may  have  significantly  affected  the  reliability  of  the 
pressure/vacuum  pump.  Therefore,  the  Safety  Board  believes  that  the  FAA  should 
conduct  a  design  certification  review  of  the  pneumatic  portion  of  the  system. 

Currently,  dual  vacuum  pumps  are  installed  as  standard  equipment  on  all  1982 
Cessna  Model  210  aircraft  with  deicing  systems.  One  of  the  pumps  provides  a  separate, 
independent  source  of  vacuum  for  the  gyro  flight  instruments  and  the  other  powers  the 
deicing  system.  The  dual  pumps  are  offered  as  an  option  on  all  other  1982  model  210's  and 
should  be  available  by  February  15,  1982,  for  installation  on  1978-1981  model  210's.  The 
Safety  Board  believes  that  an  Emergency  Airworthiness  Directive  should  be  issued 
requiring  installation  of  these  dual  pumps  on  all  Cessna  Model  210N  aircraft  with  deicer 
boots  as  a  requirement  for  flight  into  known  instrument  meteorological  conditions. 

In  addition,  turbocharged  aircraft,  such  as  the  Cessna  Model  T-210L,  which  utilise 
Airborne's  low-capacity  model  212-cw  pump,  can  operate  routinely  at  relatively  high 
altitude.  Since  the  pump  has  to  work  harder  at  high  altitudes,  it  becomes  hotter,  thus, 
increasing  the  potential  for  internal  binding  or  seizure  and  consequent  failure.  Because  of 
this  and  other  adverse  effects  on  pump  life,  the  Airborne  Manufacturing  Company 
recommends  that  vacuum  application  of  the  model  212-cw  pump  be  limited  to  maximum 
operating  cruise  altitudes  of  15,000  feet  or  less.  The  Safety  Board  believes  that  aircraft 
system  designers  should  consider  the  use  of  positive  pump  pressure  for  gyros  that  will 
operate  above  this  altitude  or  the  use  of  a  larger,  finned  vacuum  pump  with  appropriate 
provisions  far  cooling. 

On  March  26,  1978,  the  Safety  Board  recommended  that  the  Federal  Aviation 
Administration  issue  an  Advisory  Circular  to  inform  pilots  oft  (1)  procedures  they  should 
use  to  determine  the  operability  of  gyroecopic  instruments,  (2)  the  importance  of 
instrument  crosschecks  during  IFR  flight,  and  (8)  the  importance  of  staying  proficient  in 
partial-panel  emergency  operation.  (Safety  Recommendation  No.  A-76-30.)  The  FAA 
responded  by  issuing  Advisory  Circular  (AC)  91-48,  "Gyroscopic  Instruments— Good 
Operating  Practices." 
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AC  91-46  directed  pilots  to  include  the  veeuum  gauge  and  am  meter/load  meters  in 
their  instrument  crosscheck  to  assure  early  detection  or  a  malfunctioning  instrument 
system  power  source  and  to  he  prepared  to  transition  immediately  to  partial  panel 
operation  if  necessary.  Because  an  undetected  failure  of  the  vacuum  pump  may  have  been 
a  critical  factor  in  the  Montana  accident  on  September  25,  1981,  the  Safety  Board 
believes  that  any  general  upgrading  of  instrument  rating  requirements  should,  in 
accordance  with  AC  91-46,  (dace  additional  emphasis  on  the  detection  of  failures  of  the 
pressure/vaeuum  system. 

Because  accidents  involving  loss  of  control  during  emergency  partial  panel 
operations  are  characteristically  fatal  as  evidenced  by  the  five  accidents  cited,  the  Safety 
Board  believes  that  a  special  effort  is  warranted  to  reduce  the  numbers  of  such  accidents. 
Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal  - 
Aviation  Administration: 

Issue  an  Emergency  Airworthiness  Directive  specifying  the  installation 
of  the  dual  vacuum  pump  accessory  kit  in  all  Cessna  Model  210N  aircraft 
equipped  with  deicer  boots  as  a  requirement  for  flight  into  known 
instrument  meteorological  conditions.  (Class  1,  Urgent  Action) 
(A-82-17) 

Conduct  a  design  certification  review  of  the  pneumatic  portion  of  the 
deicing  system  in  Cessna  Model  2 ION  aircraft  end  take  appropriate 
remedial  measures  to  improve  system  reliability.  (Class  B,  Priority 
Action)  (A-82-18) 

Amend  FAR  61.65(cX5),  "Instrument  Rating  Requirements,"  to  make 
simulated  emergency  operations  on  partial  panel  more  rigorous  and 
specific,  and  to  include  the  detection  of  failures  of  the  pressure/vacuum 
or  flight  instrument  system,  and  navigation/maneuvering/approach 
techniques.  (Class  n,  Priority  Action)  (A-82-19) 

Amend  FAR  61.57(e),  "Recent  Flight  Experience:  Pilot  In  Command,"  to 
require  experience  during  the  preceding  24  months  in  instrument 
approaches  using  partial  panel  techniques  as  a  prerequisite  to  exercising 
instrument  privileges  in  aircraft  which  do  not  have  redundant  or  dual, 
independently  powered  gyro  systems.  (Class  0,  Priority  Action) 
(A-82-20) 

Conduct  an  engineering  evaluation  to  determine  the  failure  mode  mid 
design  adequacy  of  aircraft  vacuum  pumps  produced  tty  the  Airborne 
Manufacturing  Company  and  the  Edo- Aire  Menbfseturing  Company. 

(Class  D,  Priority  Action)  (A-82-21) 

Require,  in  subsequent  certification  of  all  single-engine  airplanes 
equipped  with  pneumatic  deicing  equipment,  cabin  preesuriaatton,  or 
autopilots,  that  aircraft  attitude  and  direction  indicators  be  operated 
independently  tty  a  separata  pressure/vacuum  pump  or  other  eeueie  «f 
power.  (Class  n,  Priority  Action)  (A-82-22) 
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Conduct  an  engineering  evaluation  of  the  effect  of  high  altitude 
operations  on  the  life  and  reliability  of  light  weight,  low-capacity 
vacuum  pumps  in  turbocharged  aircraft.  (Class  0,  Priority  Action) 
(A-82-22) 

BURNETT,  Acting  Chairman,  and  McADAMS,  GOLDMAN,  and  BUR8LEY,  Members, 
concurred  in  these  recommendations. 

Burnett 

Acting  Chairman 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHMGTON,  D.C 


ISSUED:  (torch  3,  19*2 


Forwarded  to: 

Honorablo  J.  Lynn  Halos 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATION (S) 


About  0634  Pacific  daylight  time.  May  2,  1980,  a  McDonnell  Douglas 
Corporation  DC-9- 80.  N980DC,  was  damaged  substantially  during  a  landing 
on  runway  22  at  Edwards  Air  Force  Base,  California.  The  accident  occurred 
during  a  landing  In  which  the  fllghtcnew  was  using  procedures  established 
for  the  official  certification  test  to  determine  the  horizontal  distance 
required  to  land  and  bring  the  airplane  to  a  full  stop  as  required  by  14 
CFR  25.125. 

The  airplane  touched  down  about  2,298  feet  beyond  the  runway 
threshold.  The  descent  rate  at  touchdown  exceeded  the  structural  limits 
of  the  airplane;  the  empennage  separated  and  fell  to  the  runway.  The 
airplane  came  to  rest  about  5,634  feet  beyond  the  landing  threshold. 

Seven  crewmembers  were  on  board;  one  crewmember,  a  flight  test  engineer, 
suffered  a  broken  ankle  when  the  airplane  touched  down. 

The  National  Transportation  Safety  Board  determined  that  the  probable 
cause  of  this  accident  was  the  pilot's  failure  to  stabilize  the  approach 
as  prescribed  by  the  manufacturer's  flight  test  procedures.  Contributing 
to  the  cause  of  the  accident  was  the  lack  of  a  requirement  In  the  flight 
test  procedures  for  other  flight  crewmembers  to  monitor  and  cell  out  the 
critical  flight  parameters.  Also  contributing  to  this  accident  were  th* 
flight  test  procedures  prescr 
the  aircraft's  landing  performance  which  involved  vertical  descent  If  tie 
approaching  the  design  load  limits  of  tho  aircraft,  v  * 
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Basically,  the  certification  requirements  In  14  CP*  25,  and  inre 

Krtlcularly  sections  25.101  and  25.126,  relate  te  the  detorartiiiitidh  Of 
rlsontal  landing  distances  which  are  then  used  in  cengunctteh  withtho 
appropriate  operational  requirements  of  14  CPU  111.19$  to  dhtarmtno  lilt . 
maxlmua  weight  et  which  the  airplane  can  ho  landed  during  at?  «a#l#lf 
operations  for  o  given  runway  longth.  Sections  25. 10l  f*d  25.1*5  - 

•pacifically  state  that  tho  procedures  established  for  the.  aorsificotlfa 
tests  moot  he  obit  to  ho  contUtai^ly  eneeww . 
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average  skills  that  the  Methods  used  Must  be  safe  and  reliables  that  the 
landing  must  be  Made  without  excessive  vertical  accelerations  and  that 
the  landing  May  not  require  exceptional  piloting  skill  or  alertness. 

The  Safety  Board  believes  that  these  requirements,  as  stated.  May  be  too 
subjective.  All  of  the  airframe  Manufacturers  have  established  procedures 
In  the  context  of  these  regulations  which  involve  a  mini  nun  air  distance 
from  a  point  50  feet  above  the  runway  threshold  and  a  touchdown  speed 
below  Vref  to  produce  a  minimum  rollout  distance. 

It  Is  understandable  that  the  manufacturers  will  attempt  to  demonstrate 
the  shortest  landing  distance  possible  and  thus  maximize  the  operational 
specifications  of  their  aircraft.  However,  the  Safety  Board  notes  that 
the  procedures  specified  and  used  for  these  certification  tests  differ 
from  those  used  during  normal  line  operations.  For  example,  the  procedures 
established  for  demonstration  of  the  DC-9- 80  landing  distances  specified 
that  thrust  be  reduced  to  Idle  at  50  feet  above  ground  level  and  that 
the  rate  of  descent  be  reduced  to  no  more  than  10  feet  per  second  (500 
fmp)  or  no  less  than  8  feet  per  second  (480  fpm)  at  touchdown.  Thus, 
the  procedure  not  only  allows  but  requires  that  the  airplane  be  landed 
In  such  a  manner  that  limit  or  near  limit  structural  loads  (as  specified 
In  14  CFR  25.473)  are  Imposed.  The  procedures  also  require  skill  and 
precise  actions  by  the  test  pilots  as  evidenced  by  the  admitted  need  to 
practice  before  undertaking  official  tests. 

The  certification  tests  for  demonstrating  airplane  structural 
limits  (such  as  14  CFR  25.473)  are  conducted  separate  from  the  landing 
distance  tests  of  14  CFR  25.125  since  these  tests  have  entirely  different 
objectives.  There  are  considerable  risks  Involved  In  taking  an  airplane 
to  Its  structural  limits  during  the  landing  distance  demonstration. 
Furthermore.  It  Is  not  necessary  to  do  so  when  the  test  objective  Is  to 
determine  operational  landing  distances. 

The  Safety  Board  further  notes  that  another  accident  occurred  on 
Nay  14.  1959.  when  similar  procedures  were  being  used  to  demonstrate  the 
minimum  landing  distance  of  the  DC-8  airplane  during  Its  certification 
tests.  In  that  Instance,  the  airplane  also  touched  down  at  an  excessive 
descent  rate  which  resulted  In  structural  failure  of  the  fuselage  and 
separation  of  the  No.  1  engine. 

These  two  accidents  Indicate  that,  under  current  regulations, 
procedures  are  being  used  during  certification  which  are  not  consistent 
with  line  operations  so  that  the  distances  determined  during  certification 
are  not  actually  achievable  by  •  line  pilot  using  accepted  operational 
procedures.  Accordingly,  the  Safety  Board  believes  that  this  aspect  of 
the  certification  process  should  be  revised.  Section  25.125  should  be 
more  specific  In  terms  of  approach  path  deviations,  thrust  reduction 
schedules,  and  maximum  allowable  vertical  acceleration  at  touchdown. 

For  example,  landings  equivalent  to  those  resulting  from  21$  approaches 
or  equivalent  to  the  performance  attainable  from  an  autoland  system 
could  be  established. 
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Tht  Safety  Board  recognizes  that  changes  In  the  landing  distance 
denonstrati on  procedures  during  certification  could  result  In  penalizing 
the  operational  specifications  of  the  airplane  as  they  are  presently 
detemlned  using  the  existing  nlnlnun  landing  distance  procedures.  For 
actual  line  operations  on  dry  runways*  a  safety  margin  Is  currently  * 
provided  fey  the  operational  limitation  of  14  CFR  121. 195  which  requires 
that  the  minimum  effective  runway  length  be  the  airplane's  landing 
distance  as  determined  during  certification  divided  by  0.6  (or  multiplied 
by  1.667).  The  Safety  Board's  accident  Investigation  experience  has  not 
Indicated  to  date  that  the  actual  runway  lengths  used  In  line  operations 
for  dry  runways  do  not  afford  a  proper  level  of  safety*  Therefore*  the 
Safety  Board  recognizes  that  a  change  In  the  aircraft  certification 
criteria  specified  In  14  CFR  25.101  and  25.125  will  necessitate  a 
corresponding  review  of  the  operational  limitations  In  14  CFR  121.195  so 
that  operational  specifications  are  not  unjustifiably  penalized.  Of 
course*  we  are  not  suggesting  that  current  runway  length  requirements  be 
compromised  to  the  detriment  of  present  levels  of  safety. 

Accordingly*  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration: 

Revise  the  procedures  which  are  currently  being  used  to  demonstrate 
minimum  landing  distances  for  compliance  with  14  CFR  25.125  for 
certification  of  transport  category  airplanes  to:  (a)  provide  a 
higher  margin  of  safety  during  certification  and  (b)  establish 
landing  distances  which  are  more  representative  of  those  encountered 
when  an  airplane  Is  operated  during  air  carrier  service.  (Class 
II*  Priority  Action)  (A~82>24) 

Upon  adoption  of  revised  procedures  for  demonstrating  operational 
landing  distances  for  compliance  with  14  CFR  25.125*  review  the. 
operational  runway  length  limitations  In  14  CFR  121.195  which  are 
applied  to  certification  landing  distances  so  that  they  do  not 
unjustifiably  penalize  the  operational  specifications  of  airplanes. 
(Class  II*  Priority  Action)  (A-82-25) 

BURNETT,  Acting  Chairman,  and  McADAMS,  GOLDMAN,  and  BURSLEY*  Members* 
concurred  In  these  recommendations. 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED: 


March  11,  1982 


Forwarded  to:  l 

Honorable  J.  Lynn  Helms  j 

Administrator  / 

Federal  Aviation  Administration  l  SAFETY  RECOMMENDATION (S) 

Washington,  D.C.  20S91  ( 

\  A-82-28 


On  September  5,  1981,  a  Piper  aircraft  model  PA-25,  N88336,  was  involved  in  a 
fatal  accident  about  7  miles  southwest  of  Sandston,  Virginia.  Investigation  of  the 
accident  disclosed  that  the  left  wing  separated  in  flight  when  the  front  spar  fractured. 
Detailed  metallurgical  examination  of  the  front  spar  fracture  disclosed  that  a  fatigue 
crack  had  occurred  through  approximately  90  percent  of  the  fractured  cross  sectional 
area  of  the  front  spar.  (See  attached  Metallurgical  Laboratory  Report  No.  82-17.)  The 
fatigue  cracking  originated  in  an  area  of  the  8081-T6  aluminum  alloy  spar  that  had  been 
welded,  apparently  in  an  attempt  to  repair  previous  damage  to  the  spar. 

On  October  18,  1973,  at  Post,  Texas,  a  PA-25-235,  N4990Y,  crashed  as  a  result  of 
an  in-flight  wing  separation.  Metallurgical  examination  of  the  front  spar  shewed  that  the 
spar  had  failed  as  a  result  of  extensive  fatigue  cracking  originating  in  an  area  of  an 
unauthorized  spar  repair.  (See  attached  Metallurgical  Laboratory  Report  No.  74-36.)  The 
area  of  the  repair  had  been  softened  by  heat  and  weakened  to  approximately  half  of  its 
original  tensile  strength. 


The  Safety  Board  is  concerned  that  these  accidents  may  indicate  a  possible 
widespread  lack  of  appreciation  for  the  potential  effect  of  a  repair  of  an  aircraft 
structural  element  on  the  stress-osrrying  and  fatigue  properties  erf  that  element  by 
general  aviation  repair  personnel.  The  Board  believes  that  the  FAA  should  take  action  to 
inform  operators  of  the  consequences  of  unauthorized  repairs. 


Therefore,  the  National  Transportation  Safety  Board  reeommeiidi  that  the 
Aviation  Administration! 

Issue  a  General  Aviation  Airworthiness  Alert  (Advisory 
No.  43-19)  highlighting  the  aforementioned  accidents  to 
importance  of  following  established  repair  prom  *' 
major  structural  items  such  as  wing  spare.  The 
should  reiterate  the  importance  of  not  subjecting  critical 
aluminum  alloy  ports  to  oxtearivt  heat  by  wifcgMg  or  aay  other 
for  any  reason,  since  heat  will  produce  looelly  a  Chengs  in 
mleroatructure  which  is  detrimental  to  mechanist  and 
properties.  (Clem  Ut  Priority  Action)  (A-fl-28) 
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ActIn*  Ch»lrV'«n*  MCADAMS,  GOLDMAN,  and  BURSLBY,  Member*, 
concurred  in  trat  recommendation.  ' 


Attachment!  (FAA  only) 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  O.C 


ISSUED:  March  25,  1982 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENOAT I ON (S ) 
A-82-27  through  -29 


On  July  16,  1981,  a  Piper  PA-28-140  Cherokee  Cruiser,  N56731,  crashed  at  Palm 
Bay  City,  Florida,  killing  the  pilot  and  seriously  injuring  the  other  person  aboard.  The 
pilot-in-command  was  a  commercial  flight  instructor  employed  by  the  Florida  Institute  of 
Technology  (FIT)  at  Melbourne,  Florida.  He  was  accompanied  by  an  FIT  trainee  (a 
commercial  pilot)  who  was  being  given  instruction  in  spins  and  other  maneuvers  in 
accordance  with  FTPs  FAA-approved  (14CFR  Part  141)  Flight  Instructor  Airplane 
Course. 

After  departing  Melbourne  Airport,  one  of  the  pilots  aboard  the  accident  aircraft 
advised  Patrick  Air  Force  Base  Approach  Control  that  they  would  be  practicing  spins 
about  6  miles  southwest  of  Melbourne  between  2,000  and  4,500  feet  msl.  Shortly 
thereafter,  one  of  the  pilots  said,  "It  still  won't  come  out.  Mayday.  Mayday."  Witnesses 
observed  the  aircraft  spinning  nearly  straight  down  before  impacting  the  ground. 

The  Piper  PA-28-140  is  certificated  for  operations  in  both  normal  and  utility 
categories.  Spins  and  certain  other  aerobatic  maneuvers  are  permitted  only  when  the 
aircraft  is  configured  in  the  utility  category  which  requires  that  gross  weight  and  canter 
of  gravity  not  exceed  1,950  pounds  and  86.5  inches  aft  of  a  specified  datum,  respectively. 
The  Safety  Board's  investigation  disclosed  that,  at  the  time  of  the  accident,  the  aircraft 
gross  weight  was  about  1,902  pounds  and  the  center  of  gravity  was  approximately  87.0 
inches  aft  of  the  datum.  According  to  information  from  the  Piper  Aircraft  Corporation, 
it  is  haaardous  to  conduct  spins  in  the  aircraft  even  when  the  utility-category  aft  center 
of  gravity  limit  is  only  slightly  exceeded. 

The  investigation  ravaalad  that  tgwn  departing  Melbourne  the  aircraft  oontainad 
about  87  gallons  of  fuel,  and  at  the  time  of  tha  accident  approximately  32  gallons 
remained.  If  this  aircraft  had  bean  dispatched  properly  for  utility  operation,  a  correct 
weight  and  balance  determination  would  have  dsdoeed  that  tha  maximum  allowable  tael 
load  was  about  21  ghQons.  Tha  aircraft's  (peas  weight  under  these  conditions  would  have 
bean  approximately  1,831  pounds,  and  tha  center  of  gravity  woaM  than  have  bean  at  tha 
utility  aatagory  aft  limit  of  88.5  Inches. 
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,  On  July  18,  1977,  another  Piper  Cherokee  PA-28-140,  N6899J,  on  e  14  CFR  Pert  141 
flight,  was  involved  in  an  accident  at  Wadsworth,  Illinois,  similar  to  the  accident  involving 
N 58731.  The  pilot-in-command  of  N8899J,  a  highly  experienced  flight  instructor,  and  a 
flight  instructor  trainee  were  killed  when  the  airplane  crashed  after  they  apparently  were 
unable  to  recover  from  an  intentional  spin.  The  gross  weight  at  the  time  of  the  accident 
was  1,941  pounds  and  the  fuel  load  and  center  of  gravity  were  estimated  at  32  gallons  and 
86.8  inches  aft  of  the  detum,  respectively— values  almost  identical  to  those  estimated  for 
N56731. 

Since  the  front  seats  of  Piper  PA-28-140  aircraft  are  located  near  the  airplane’s 
empty-weight  center  of  gravity,  pilot  or  front  passenger  weight  has  only  a  slight  effect  on 
the  airplane's  loaded  center  of  gravity  position.  Fuel,  which  is  located  further  aft,  has  a 
greater  effect  ami,  for  the  utility  category  configuration,  is  the  primary  variable 
affecting  the  center  of  gravity.  Moreover,  the  range  of  the  utility  category  center*  of 
gravity  envelope  (at  1,950  pounds)  is  only  0.7  inch  compared  to  the  10.1-ineh  normal 
category  envelope.  The  criticality  of  fuel  loading  on  utility  category  operations  is  not 
specifically  addressed  in  Piper  PA-28-140  Pilot  Handbooks  for  flight  manuals,  and  the 
frflots  of  N58731  and  N6899J  apparently  did  not  know  or  fully  appreciate  this  important 
relationship. 

In  view  of  the  above  accidents,  the  Safety  Board  believes  that  Piper  PA-28-140 
owner/operators  should  be  provided  additional  detailed  precautionary  information 
regarding  spins.  The  Piper  Aircraft  Corporation  should  specify  in  applicable  aircraft  pilot 
handbooks  and  flight  manuals  the  criticality  of  fuel  loading  on  airplane  center  of  gravity 
and  the  maximum  permissible  or  recommended  fuel  loads  in  typical  spin  training 
situations  such  as  those  involving  N 567 31  and  N6899J. 

Some  aircraft  manufacturers  have,  for  several  years,  recommended  minimum  spin 
initiation  and  recovery  altitudes.  For  example,  the  Pilots  Operating  Handbook  for  the 
Cessna  Model  A150M  recommends  that  six-turn  spins  be  initiated  at  no  less  than 
6,000  feet  above  ground  level  and  that  recoveries  be  completed  at  4,000  feet  or  more 
above  ground  level.  These  criteria  provide  a  margin  of  safety  in  the  event  of  recovery 
difficulties  due  to  confusion,  apprehension,  operational  or  mechanical  anomalies,  or 
improper  application  of  spin  recovery  controls.  In  addition,  a  greater  field  of  view  is 
available  to  assist  in  maintaining  pilot  orientation.  The  Safety  Board  agrees  with  these 
procedures  and  believes  that  a  minimum  spin  initiation  altitude  of  6,000  feet  should  be 
incorporated  in  all  14  CFR  Part  141  flight  training  programs. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Review,  and  revise  as  necessary,  the  flight  training  curricula  of  the 
Florida  Institute  of  Technology  and  other  14  CFR  Part  141  pilot  schools 
to  assure  that  proper  safety  procedures  and  practices  relative  to  utility 
category  flight  operations  are  in  effect.  (Class  Q,  Priority  Action) 
(A-61-27) 

Require  Piper  Aircraft  Corporation  to  supplement  Piper  PA-86-146  pilot 
handbooks  and  flight  manuals  by  providing  additional  detailed 
precautionary  information  regarding  spins.  This  information  should 
include  the  criticality  of  fuel  loading  on  airplane  center  of  gravity  end 
the  maximum  permissHHa  or  recommended  fuel  load*  in  typioel  spin 
training  situations.  (Class  Q,  Priority  Action)  (A-82-28) 
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Requir*  that  spina  conducted  under  a  14  CFR  Part  141  training  program 
he  initiated  at  no  less  than  6,000  feet  above  ground  level.  (Class  II. 
Priority  Action)  (A-82-29)  * 


concurred 


.JSJSSIr  Acting  Chai^mfn»  40(1  MCADAM8,  GOLDMAN,  and  BURSLEY,  Members, 
rred  in  these  recommendations. 


By^/Oim  Burnett 

Acting  Chairman 


* 
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